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Introduction 


Por  many  years  the  facts  about  births  and 
<leaths  liave  been  recoixled  in  at  least  the  large 
cities  of  most  of  the  civilized  countries  of  the 
world.  It  is  said  that  Thomas  Cromwell 
( 1485-1510),  Vicar  General  under  Henry  VIII 
of  England,  was  the  first  to  set  up  in  any 
country  a system  of  registration  of  three  of 
the  now  common  types  of  vital  records — births, 
deaths,  and  marriages  {1).  The  systems  for 
recording  tliese  events  in  the  various  countiles 
were  usually  set  up  for  legal  and  related  pur- 
poses such  as  proving  nativity  and  family  re- 
lationships needed  hy  the  courts  of  law  and 
e(iuity  in  the  settlement  of  iidieritances  as 
designated  in  wills  and  according  to  the  law  of 
the  land  in  cases  where  no  will  Avas  left  by  the 
decedent.  Eventually,  these  Autal  records  be- 
came useful  and  helpful  to  health  department 
administrators  and  legislatiA’e  bodies  as  indi- 
cators of  the  liealth  of  the  population,  although 


such  uses  Avere  not  a primary  motive  for  their 
collection  and  tabulation. 

HoweA”er,  records  of  nonfatal  illness  did  not 
have  dix’ect  and  usable  functions  in  courts  and 
other  governmental  organizations,  except  in 
the  conduct  of  health  departments,  which  Avere 
usually  a later  development  than  other  depart- 
ments of  government.  But  data  on  the  presence 
and  spread  of  infectious  diseases  were  of  para- 
mount importance  in  the  early  days  of  health 
departments.  Thus,  some  hundred  years  ago 
the  health  agencies  of  a few  States  of  the  United 
States  obtained  laAvs  and  regulations  requiring 
the  reporting  of  certain  communicable  diseases 
by  attending  physicians,  and  sometimes  also  by 
the  families  of  the  patients,  to  assist  in  the  sup- 
pression of  epidemics  of  these  diseases  that 
caused  many  deaths  and  much  loss  of  time  from 
Avork  or  other  usual  actiAfities. 


Brief  History  of  Illness  Surveys 


The  household-surA'ey  method  of  gathering 
records  of  illness,  particularly  nonfatal  illness, 
is  by  no  means  a neAV  instrument  for  collecting 
data  of  various  kinds.  Surveys  of  the  extent 
and  kind  of  illness  in  a community  have  been 
made  from  time  to  time  during  the  past  cen- 
tury. Questions  about  certain  illnesses  and 
})liysical  and  mental  impairments  were  in- 
cluded as  early  as  1850  in  the  Irish  censuses 
and  as  early  as  1880  in  the  Australian  censuses. 
.'Similar  questions  were  later  added  to  various 
State  censuses,  including  Massachusetts  and 
XeAv  York  in  1885,  1895,  and  1905,  and  to 
the  United  States  censuses  of  1890,  1900,  and 


1910.  Surveys  of  the  condition  of  families  of 
Avorkers  in  a number  of  large  cities  Avere  made 
by  the  United  States  Bureau  of  Labor  in  the 
1890’s  and  surveys  of  typhoid  fever  were  made 
in  parts  of  some  States  by  the  Public  Health 
Service. 

The  first  principles  for  estimating  the  prev- 
alence of  illness  in  any  locality  Avere  based  on 
some  ratio  of  illnesses  to  deaths.  Thus,  William 
Farr  of  England  {2)  laid  down  the  principle 
that  the  percentage  of  the  population  con- 
stantly sick  (prevalence)  equals  twice  the  an- 
nual death  rate  per  100.  On  that  basis,  Lemuel 
Shattuck  (-5)  estimated  for  the  1845  popu- 
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lation  of  Boston,  a prevalence  rate  of  illness  of 
4.08  percent  (twice  the  annual  death  rate  of 
2.04  i^er  100  population).  Prevalence  of  ill- 
ness, then  as  now,  was  defined  as  the  proportion 
of  persons  sick  at  a given  time. 

Following  these  early  efforts,  the  Metropoli- 
tan Life  Insurance  Company  in  1915-17  made 
household  illness-prevalence  surveys  of  some 
half-million  persons,  recording  by  diagnosis, 
age,  and  sex,  sickness  which  existed  on  the  day 
of  the  visit,  and  its  duration  up  to  the  time  of 
the  interview  (4) . 

The  United  States  Children's  Bureau  during 
the  period  1915-23  published  the  results  of  ex- 
tensive field  studies  of  infant  mortality  in  vari- 
ous cities  (-5). 

.Some  40  years  ago,  in  1916-17,  Edgar  Syden- 
stricker,  the  first  statistician  employed  by  the 
Public  Health  Service,  working  with  Joseph 
Goldberger  and  G.  A.  Wheeler  on  pellagra  (6) 
in  cotton-mill  villages  of  South  Carolina,  ini- 
tiated surveys  of  illness  from  all  causes  in  a 
number  of  the  villages  (7-9)  in  which  pellagra 
studies  were  being  made  by  means  of  household 
visits.  While  surveys  of  the  prevalence  of  ill- 
ness had  been  made  by  various  agencies,  as 
summarized  above,  one  of  tlie.se  three  studies 
(9),  in  which  visits  were  made  biAveekly,  was 
the  first  to  record  over  a period  of  time  the  in- 
cidence of  new  ca.ses  of  illness  in  contrast  to  re- 
cording only  the  prevalence  of  illness  existing 
on  the  day  of  the  interview. 

In  1921,  Syden.stricker  (JO)  began  a house- 
hold survey  of  the  extent  and  causes  of  illness 
and  the  extent  of  medical  care  among  the  gen- 
eral jiopulation  of  all  ages  and  both  sexes  in 
a sizable  .sample  of  families  living  in  Hagers- 
town, Md.  As  already  noted,  most  prior  .stud- 
ies of  this  kind  had  lecoi'ded  only  the  preva- 
lence of  illness  on  the  day  of  the  interview,  but 
in  this  study,  covering  28  months  (December 
1921-Mai’eli  1924,  inclusive),  the  families  were 
visited  at  intervals  of  6 weeks  lo  2 months  and 
recoifls  were,  made  of  all  illness  that  had  oc- 
curred since  the  preceding  visit,  thus  again  af- 
fording data  on  tlie  incidence  of  illne.ss  over-  a 
pei  iorl  of  tiiiK!.  An  annotrilr^d  bibliography  of 
the  I lager^lown  I leall  li  St  iidies  ( I’liblic  1 leaK  h 
.Ser-vir;e  I’nblicatirrrr  No.  148,  Public  Health 
Bibliograpliy  Series  No.  6)  is  available. 
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In  the  latter  half  of  the  19th  centur}^  and  in 
the  early  years  of  the  20th  century,  the  devel- 
opment of  anesthesiology,  surgery,  bacteriol- 
ogy, X-rays,  and  other  related  sciences  and 
procedures  eventually  led  to  immunization 
against  various  infectious  diseases  and  to  more 
effective  therapeutic  procedures  for  such  dis- 
eases. The  results  of  these  various  activities 
led  to  great  improvements  in  many  fields  of 
medicine  and  to  a large  reduction  in  the  inci- 
dence of  the  acute  infectious  diseases  and  in 
their  case  fatalities,  both  of  which  contributed 
to  lower  death  rates. 

Thus,  now,  at  the  middle  of  the  20th  century, 
the  important  causes  of  death  are  no  longei- 
the  acute  infectious  diseases  nor  the  diseases  of 
young  adults,  for  which  surgery  was  most  ef- 
fective, but  the  noninfectious,  chronic  diseases 
of  the  older  ages,  of  which  the  cardiovascular- 
renal  group  caused  about  54  percent  of  all 
deaths  in  the  United  States  during  the  years 
1954  and  1955  (JJ).  In  the  same  period, 
deaths  from  heart  disease  alone  accounted  for 
38  percent  of  deaths  from  all  causes  and  ar- 
teriosclerotic heart  disease,  for  26  percent  of 
deaths  from  all  causes  and  68  percent  of  all 
deaths  from  heart  diseases.  Certain  acute  in- 
fectious diseases  are  still  serious  as  causes  of 
crippling  and  death,  but  the  group  as  a Avhole 
assumes  much  less  importance  than  formerly. 
Thus,  attention  is  now  centered  on  the  nonin- 
fectious diseases  of  the  older  ages,  which  are 
seldom  reportable  by  attending  physicians  or 
others  because  these  diseases  are  not  a menace 
to  well  persons  who  come  in  contact  with  them. 
However,  a number  of  States  and  .countries 
have  made  cancer  and  some  other  noninfectious 
chronic  diseases  reportable  to  health  depart- 
ments, even  though  reporting  of  the  acute  in- 
fectious diseases  by  attending  physicians  has 
seldom  been  complete;  it  is  generally  thought 
that  the  extension  of  the  system  to  all  diseases 
would  be  an  unjustifiable  burden  upon  prac- 
ticing ])hysicians,  and  that  the  reports  would 
be  incomplete  in  many  important  resi)ects. 

In  the  ab.sence  of  any  continuing  data  on 
illness,  except  for  the  re[)ortable  communicable 
diseases,  and  the  j)i-edominant  place  of  the  non- 
infectious cardiovascular-i'enal  diseases  as  ma- 
jor causes  of  death,  illness  surveys  have  multi- 
plied in  number  and  complexity  in  the  last 
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four  decades  because  of  the  many  aspects  of 
these  chronic  diseases  that  require  study. 

Important  illness  surveys  since  about  1915 
include : Morbidity  studies  in  Hagerstown,  Md. 
{10),  in  Syracuse,  N.  Y.  {12),  and  in  Cattarau- 
gus County,  N.  Y.  {13) ; the  National  Health 
Survey  of  1935-36  {lJf,-16) ; the  Metropolitan 
Life  Insurance  Company  study  of  the  preva- 
lence of  illness  in  10  surveyed  communities  {I/.)  ; 
analyses  of  data  from  studies  by  the  Committee 
on  the  Costs  of  Medical  Care  {17,  18)  ; study 
of  illness  in  the  Easteim  Health  District  of 
Baltimore,  1938-43  {19-26)  ; and  the  1936  com- 
municable disease  study  {26,  27).  (Much  of 
the  data  on  age  and  sex  variation  in  illness  are 
based  on  5 studies  with  80,768  full-time  years 
of  observation  of  white  persons  {12, 13, 17, 18, 
19-25).  The  studies  by  the  Committee  on  the 
Costs  of  Medical  Care  are  counted  as  two 
studies — the  families  observed  the  whole  year 
and  the  families  observed  only  part  of  the  year. 
The  6 studies  with  97,285  full-time  years  of 
observation  of  white  persons  include  the 
Hagerstown  studies  {10)  with  the  5 studies 
listed  above.) 

Since  about  1945,  extensive  and  detailed 
studies  on  illness  and  related  subjects  have 
been  made  in  various  areas.  These  studies  in- 
clude: Health  Insurance  Plan  of  Greater  New 
York  {28)  ; Hunterdon  County,  N.  J.,  study 
{29,  30) ; Commission  on  Chronic  Illness,  Bal- 
timore study  of  chronic  diseases  {31,  32) ; 
Community  Studies,  Inc.,  chronic  disease  and 


rehabilitation  study  in  Kansas  City  {33) ; 
studies  by  the  Health  Information  Foundation, 
New  York,  N.  Y.  {3Ji.) ; the  California  State 
Department  of  Public  Health  illness  studies, 
with  supplementary  studies  in  California 
cities,  in  cooperation  with  the  Bureau  of  the 
Census  {35-39)  ; and  illness  studies  by  the 
University  of  California  {lf.0). 

The  health  of  the  Nation  became  such  an 
important  issue  that  a committee  to  study  and 
report  upon  the  subject  was  appointed  by  the 
President  in  December  1951.  While  there  was 
not  time  for  an  extensive  field  study  within 
the  life  of  the  committee,  a five-volume  report, 
based  on  data  already  available,  was  prepared, 
including  the  proceedings  of  hearings  made  by 
the  committee  in  numerous  localities  to  get  the 
views  of  various  individuals  and  organizations 
on  health  and  medical  care  needs  in  the  United 
States  {^1). 

All  of  this  interest  and  activity  in  illness 
surveys  was  climaxed  in  July  1956  by  the  pas- 
sage by  the  Congress  of  a bill  providing  for 
a continuous  survey  of  illness  in  representative 
sample  areas  of  the  United  States,  plans  and 
preparation  for  which  are  being  made  by  the 
Public  Health  Service  and  the  Bureau  of  the 
Census  {^2-H). 

No  doubt  other  important  studies  of  illness 
by  the  survey  method  have  been  made  in  re- 
cent years,  but  the  above  references  are  suffi- 
cient to  indicate  the  large  increase  in  such 
studies  during  the  past  4 decades. 


Completeness  of  Reports  in  Illness  Surveys 


Periodic  surveys  of  the  incidence  of  illness 
as  here  used  refer  to  surveys  in  which  the  same 
families  are  visited  at  stated  intervals  and  asked 
about  illness  with  onset  during  a specified  time 
period,  usually  since  the  last  preceding  visit. 
The  frequency  of  visits  is  important  because 
the  less  frequent  the  visits  the  more  cases  of  a 
minor  and  even  of  a moderately  severe  charac- 
ter will  be  forgotten  by  the  household  inform- 
ant during  the  relatively  brief  interview,  but 


the  more  frequent  the  visits  the  more  costly  the 
survey. 

Sydenstricker  has  discussed  this  question 
clearly  {45) . He  says,  “Experience  has  shown 
that  the  completeness  of  a record  of  illness  de- 
pends upon  at  least  three  important  conditions. 
One  is  its  severity  and  nature;  the  second  is 
the  length  of  the  period  for  which  the  inform- 
ant is  asked  to  report;  the  third  is  the  sub- 
jectivity of  the  record  itself.  * * * few  will 
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Figure  1.  Ratio  (percent)  of  recorded  case  fre- 
quency from  all  causes  in  dift'erent  months  prior 
to  the  interview,  to  the  case  frequency  for  the 
first  month  prior  to  the  interview — house-to-house 
surveys  of  illness  in  \ew  York  State. 


CATTARAUGUS  COUNTY  SYRACUSE 


01  234  50  12  34 

MONTHS  PRIOR  TO  VISIT 


XoTE : Rates  corrected  for  seasonal  variation.  On 
this  and  similar  charts,  zero  on  the  horizontal  scale 
represents  the  day  of  the  interview  and  the  rate  for 
the  first  month  prior  is  plotted  midway  between  0 and 
1 month;  similarly,  the  second  month  prior  is  plotted 
midway  between  1 and  2 months,  etc. 

recall  a brief  illness  due  to  a common  cold  iin- 
le.ss  it  occurred  within  a very  short  period  im- 
mediately preceding  the  date  of  inquiry.  111- 
nes.ses  of  a minor  kind  are  observed  and  re- 
memljered  when  incident  upon  the  informant 
himself  with  a greater  degi'ee  of  completeness 
than  when  incident  u])on  others,  even  in  the 
same  family.” 

figure  1 illustrates  this  principle;  in  the 
studies  made  in  upper  Xew  ’)h)i'k  State,  it  was 
m>t  po.ssible,  for  several  i-easons,  to  make  the 
visits  at  regulai-  intervals.  However,  in  1,he 
tabulations,  the  ]>opiilations  in  terms  of  full- 
time years  of  ol>sei’vat  ion  were  computed 
sepai’at<*ly  lor  the  lii'st  month  prec'eding  an 
interview,  and  for  the  second,  third,  and  back 
to  the  loiirth  and  fifth  months,  in  Ihe  f(*,w  in- 
stances when  the  interval  since  the  last  preced- 
ing visit  was  that  long,  dhe  illnesses  were 
classified  in  the  same  way,  accoi’ding  to  the, 
nuiid>er  of  months  prior  tr>  the  inl(U'vi(nv  in 
which  they  had  their  onsets  and  also  in  three; 
M'vei'ity  categfU’ies:  nondisabling,  disabling  for 
1 diiy  or  longer,  and  coidined  to  lx;d  for  1 day 
oi’  longe-i'.  Hisablijig  cases  weie  defined  as 
tlio.-.e  causing  inability  to  be  jdxeut  work  or 
oihe;-  usual  ac.ti  vitie.s,  whether  the,  patient 
workeel  away  from  home,  did  housework  in 
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her  own  home,  or  attended  school.  Bed  cases 
were  classified  as  a subgroup  of  disabling  cases. 

Reported  illness  from  all  causes  in  all  of  the 
severity  categories  decreased  rather  consistently 
as  the  month  for  which  the  report  was  being- 
made  was  further  removed  from  the  day  of  the 
interview,  and  the  less  severe  the  illness  the 
more  frequently  the  memory  of  the  household 
informant  failed  to  recall  it.  The  largest  de- 
crease comes  between  the  first  and  second 
months  preceding  the  interview,  apparently 
due  to  a large  number  of  cases  of  minor  respir- 
atory, minor  digestive,  and  other  minor  ill- 
nesses being  forgotten  b}^  the  informant  in  an 
average  period  of  a month.  A hand  tabula- 
tion, by  weeks,  of  a sample  of  schedules  from 
the  Eastern  Health  District  Study  in  Balti- 
more indicated  that  remembered  minor  illnesses 
with  onset  in  the  first  month  prior  to  a visit  fell 
off  rapidly  as  the  interval  between  the  visit  and 
the  w-eek  being  reported  upon  inci-eased.  How 
ever,  it  must  be  remembered  that  the  reported 
illnesses  included  many  minor  cases  of  these 
and  other  trivial  illnesses  {19,  21).  Another 
source  of  incompleteness  of  reports  is  the  neces- 
sity of  obtaining  information  from  one  person, 
usually  the  housew-ife,  for  the  wdiole  family. 
People  usually  remember  their  ow-n  illnesses 
l)etter  than  they  remember  the  illnesses  of 
others  but  to  interview  each  person  in  a study 
involves  many  call-backs,  and  this  w-as  not 
feasible  {JtO). 

Although  the  various  rates  on  Avhich  the  ra- 
tios (percentages)  in  figure  1 and  similar  charts 
are  based  are  not  adjusted  for  age,  they  are  all 
based  on  the  population  being  visited  periodi- 
c.ally,  and  the  age  distribution  Avould  not  be 
e.vpected  to  vary  greatly  from  month  to  month. 
However,  the  frecpiency  of  visits,  particularly 
in  the  rural  area,  varied  in  winter  wdien  bad 
weather  w'ould  hamper  the  W’ork,  as  compared 
with  the  fi-equemiy  of  visits  in  the  summer 
when  the  roads  would  be  c.lear  of  snow  and  ice. 
Therefore,  (he  data  in  figure  1 and  in  all  simi- 
lar c,liarf,s  were  ad  justed  for  seasomil  variation 
by  computing  se)>ara(e  rales  for  esich  (piarter 
of  the  year  and  c.ompiding  a simple  average  of 
Ihe.  four  rales  b(;foi'e  compuling  the  pei’c.ent- 
age.s  shown  in  these  charls. 

Keferringlo  (igiire  1 for  cas(‘s  of  illness  from 
all  causes  for  bolh  se.xes,  it  is  seen  that  (he  dis- 
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abliiig  and  bed  cases  remembered  and  reported 
to  the  interviewer  after  a 3-  to  4-montli  period, 
amoimted  to  little  more  than  50  percent  of  those 
remembered  and  reported  as  having  their  onset 
in  the  first  month  prior  to  the  interview.  It 
must  be  remembered,  however,  that  the  crite- 
rion of  disability  and  confinement  to  bed  for  1 
day  or  longer  would  include  many  rather  mild 
cases.  However,  of  the  nondisabling  cases 
(causing  no  loss  of  time  from  work,  school,  or 
other  iisual  activities),  those  remembered  and 
reported  as  occurring  3 to  4 months  prior  to 

Figure  2.  Ratio  (percent)  of  recorded  case  fre- 
quency from  certain  causes  of  illness  in  different 
months  prior  to  the  interview,  to  the  case  frequency 
for  the  first  month  prior  to  the  interview — house- 
to-house  surveys  of  illness  in  New  York  State. 


Figure  3.  Recorded  case  frequency  from  all  causes 
among  male  and  female  children  and  adults  in 
different  months  prior  to  the  family  interview,  and 
for  adult  males  and  females  the  ratio  (percent) 
of  the  case  frequency  in  the  second  and  later 
months  to  that  in  the  first  month  prior  to  the  in- 
terview— house-to-house  surveys  of  illness  in  Cat- 
taraugus County,  N.  Y. 


ACTUAL  RATES  RATIO  TO  FIRST  MONTH 

UNDER  IS  15  AND  OVER  IS  AND  OVER 


the  interview  amounted  to  roughly  one-third 
of  those  remembered  during  the  first  month 
prior  to  the  interview.  Even  with  allowance 
for  the  unconscious  bias  of  reporting  some  cases 
in  a month  nearer  to  the  interview  than  the  one 
in  which  they  actually  occurred,  these  data 
suggest  that,  unless  the  cases  recorded  are 
limited  strictly  to  moderately  severe  cases 
(such  as  those  disabling  for  a week  or  longer), 
one  cannot  expect  to  obtain  in  a sickness  survey 
anything  like  the  complete  record  of  minor  ill- 
nesses for  much  more  than  the  first  or  possibly 
the  second  month  prior  to  the  interview. 

Figure  2 shows  similar  ratios  for  4 causes  of 
illness  in  Cattaraugus  County  and  3 causes  in 
Syracuse,  N.  Y.  In  Cattaraugus  County,  dis- 
abling and  bed  cases  of  digestive  diseases  fall 
off  somewhat  more  rapidly  than  the  same 
categories  of  respiratory  diseases  as  the  period 
to  be  remembered  becomes  longer,  but  non- 
disabling cases  of  the  two  diagnoses  fall  off  at 
practically  the  same  rate.  Accidents  are  less 
well  remembered  than  diseases  other  than 
respiratory  and  digestive,  except  for  bed  cases. 
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Figure  4.  Recorded  case  frequency  from  all  causes 
among  male  and  female  adults  and  among  all  chil- 
dren in  different  months  prior  to  the  family  inter- 
view; and  for  children  and  adults  of  each  sex,  the 
ratio  (percent)  of  the  case  frequency  in  the  second 
and  later  months  to  that  in  the  first  month  prior  to 
the  interview — house-to-house  surveys  of  illness  in 
Cattaraugus  County,  IV.  Y. 


ACTUAL  RATES  RATIO  TO  FIRST  MONTH 

MALE  FEMALE 
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In  Syracuse,  disabling  and  bed  cases  of  digestive 
diseases  were  also  less  Avell  remembered  than 
respiratory  and  ‘‘other”  diseases,  but  in  non- 
disabling and  in  total  cases,  respiratory  and 
digestive  diseases  fall  olf  at  approximately  the 
same  ratios. 

Tlie  data  thus  far  considered  on  the  question 
of  memory  of  cases  that  had  their  onset  several 
months  prior  to  the  interview  had  to  do  with 
rates  for  all  ages  of  both  sexes.  However,  the 
great  majority  of  the  household  informants 
were  adult  women,  usually  the  housewife.  Fig- 
ure 3 shows  similar  data  by  sex  for  persons 
under  15  years  of  age  and  for  pei'sons  15  years 
and  older,  and  foi-  the  latter  group  the  ratio 
i percent)  that  the  rates  for  eacli  montli  prior 
to  the  interview  are  to  the  rate  for  the  first 
month  prior  to  the  interview. 

'I’he  fii-st  column  of  figure  3 shows  that 
among  children  under  15  years  of  age  the  ac- 
tual illness  rates  pei-  1,000  foi-  boys  and  foi-  girls 
not  only  fall  od'  at  approximately  the  same.  i-a- 

6 


tios  but  that  there  is  little  difference  between 
the  actual  illness  rates  for  boys  and  for  girls 
under  15  years  of  age,  except  that  girls  have 
slightly  but  consistently  more  nondisabling 
cases  than  boys. 

For  persons  aged  15  j'ears  and  over,  the  ac- 
tual rates  are  shown  by  sex  in  the  second  col- 
umn of  figure  3,  and  the  ratios  to  the  rate  for 
the  first  month  prior  to  the  interview  are  shown 
in  percentages  in  the  third  column.  In  all  ex- 
cept nondisabling  cases,  the  actual  rates  are 
considerably  and  consistently  higher  for 
women  than  for  men;  even  nondisabling  cases 
are  slightly  higher  for  Avomen.  The  ratios  of 
frequency  rate  to  the  rate  for  the  first  month 
prior  to  the  interview  indicate  that  the  fall-off 
in  remembered  cases,  as  the  interval  between 
the  dates  of  interview  and  months  to  Avhich 
the  reports  apply  increases,  is  approximately 
the  same  for  Avomen  and  for  men  in  all  except 
nondisabling  cases.  Thus,  it  appears  that  there 
Avas  about  as  much  forgetting  of  cases  for  the 
Avomen,  Avho  Avere  generally  reporting  upon 

Figure  5.  Case  frequency  of  minor  respiratory  attacks 
of  two  severity  categories  among  males  and  females 
as  reported  semimonthly  by  the  male  household 
head — families  of  medical  officers  of  the  Army, 
Navy,  Public  Health  Service,  and  the  faculties  of 
certain  medical  colleges. 

MINOR  RESPIRATORY  ATTACKS 
O 10  eo  30  40  50  60 
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themselves,  as  for  the  men  of  the  household, 
who  wei’e  generally  reported  upon  by  the 
women. 

The  first  column  of  figure  4 shows  actual  ill- 
ness rates  on  the  same  scale  for  both  sexes  un- 
der 15  years,  and  by  sex  for  persons  15  years 
and  over.  As  already  noted,  actual  rates  for 
children  under  15  years  of  age  are  higher  than 
for  persons  of  either  sex  who  were  15  years  or 
older,  except  for  bed  cases  for  females  15  j-ears 
or  older.  The  second  and  third  columns  show 
bv  sex  the  fall-off  in  remembered  cases  amono- 
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persons  under  15  years  of  age  is  compared  with 
those  15  years  and  older.  Among  females,  the 
fall-oft’  in  remembered  cases  is  about  the  same 
for  both  age  groups.  Among  males,  remem- 
bered disabling  and  bed  cases  fall  off  somewhat 
more  rapidly  at  the  ages  of  15  years  and  over 
than  among  those  under  15  years,  but  the  re- 
verse is  true  for  nondisabling  cases. 

Downes  and  Mertz  {Ji7)  have  brought  to- 
gether data  from  a number  of  other  studies  of 
different  kinds  to  indicate  the  importance  of  the 


frequency  of  visits  in  obtaining  complete  re- 
ports of  minor  illnesses  in  household  included 
in  illness  surveys. 

Figure  5 is  of  interest  because  it  is  based  on 
a study  of  minor  respiratory  diseases  in  which 
the  men  were  the  reporters  for  the  family,  in 
response  to  a form  sent  to  them  by  mail  at 
semimonthly  intervals.  The  data  here  shown 
include  all  minor  respiratory  attacks,  those 
with  fever  and  those  without  fever.  It  may 
be  noted  that  the  age  incidence  of  attacks  with 
fever  are  similar  for  males  and  females, 
but  the  reported  incidence  of  attacks  without 
fever  is  consistently  higher  for  males  above 
25  years  of  age.  While  men  may  have  more 
minor  respiratory  attacks  without  fever,  the 
consistently  higher  rates  for  men  of  the  ages 
who  are  reporting  for  the  family  suggest  that 
they  remembered  and  reported  more  minor  at- 
tacks because  they  knew  and  remembered  their 
own  history  of  such  attacks  better  than  those 
of  the  wives  and  other  adult  women  in  the 
household. 


Age  and  Sex  Variation  in  Broad  Types  of  Cases  for  All  Canses 


AVithout  going  into  specific  diagnoses,  con- 
siderable interesting  and  useful  information 
can  be  secured  about  types  of  caseloads  bj^  the 
use  of  such  categories  as  acute  and  chronic 
diseases. 

Both  Sexes 

First,  it  may  be  worth  while  to  consider  the 
percentage  of  cases  or  attacks  for  the  Balti- 
more study  {19-25)  and  of  days  of  disability 
that  were  classifiable  as  acute,  chronic  tem- 
porary, and  chronic  permanent.  Chronic  tem- 
porary cases  refer  to  those  cases  of  chronic 
illness  which  were  tei'ininated  by  recovery  or 
death  at  some  time  during  the  study,  as  con- 
trasted with  chronic  permanent  cases  of  illness 
in  patients  who  were  sick  throughout  the  period 
that  they  were  under  observation.  Figure  6 
shows  by  age  the  percentages  of  all  cases  or 
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attacks  of  illness,  and  the  percentage  of  all 
days  of  disability  that  were  due  to  acute, 
chronic  temporary,  and  chronic  permanent  dis- 
eases or  residuals  of  accidents.  The  peak  in 
days  of  disability  that  occurs  at  10-14  years  of 
age  is  due  almost  entirely  to  chronic  permanent 
conditions,  but  of  course  it  shows  up  in  the  total 
of  both  temporary  and  permanent  chronics  in 
a cumulative  chart  of  this  kind,  probably  I’epre- 
senting  such  serious  diseases  as  poliomyelitis 
and  rheumatic  fever  as  well  as  serious  residuals 
of  accidents. 

About  93  percent  of  the  cases  of  illness  at  30 
years  of  age  were  acute,  but  by  80  years  of  age, 
about  57  percent  of  cases  were  chronic,  and  of 
these  only  about  18  percent  were  chronic  per- 
manent cases.  In  contrast,  at  30  years  of  age 
nearly  half  of  the  days  of  disability  were  due  to 
chronic  conditions;  at  80  years  of  age  91  per- 
cent of  the  days  of  disability  were  due  to 


PERCENTAG  E 


Figure  6.  Age  variation  in  the  proportion  of  cases  and  of  days  of  disabling  illness  from  all  causes  classified  as 
acute  disability,  chronic  temporary  disability,  and  chronic  permanent  disability — white  families  canvassed 
at  monthly  intervals  in  a sample  of  the  Eastern  Health  District  of  Baltimore,  1938 — 13. 


100- 


90- 


80- 


70- 


60- 


50- 


DISABLING  CASES 


DAYS  OF  DISABILITY 


~r 


~r 


Acute 


40- 


30- 


20- 


40  50  60  70  80  0 10  20  30  40 

AGE  AGE 

XoTE : Chronic  iierniiuient  disability  refers  to  those  cases  disabled  throughout  the  period  of  the  patient's  obser- 
vation ; other  chroidc  cases  are  classified  as  temporary  disability. 


Acute  : 


100 


chronic  diseases,  and  about  7(>  percent  of  the 
days  of  disability  were  due  to  chronic  per- 
manent cases. 

Figure  7 sliow.s  various  types  of  rates  for 
acute  and  clironic  cases  by  a^e  as  found  in  the 
Jialtiniore  Kastern  Health  District  Study:  («) 
annual  frequency  (tr  incidence  of  cases  or 
tittacks  with  onset  durinjr  the  study  period; 
(b)  prevalence  «d'  cases  existin'^  at  a oiven 
time  re^ardle.ss  of  the  date  of  onset;  (c)  an- 
nual days  of  disability  j»er  per.son  under  ob- 
'Ciuatitni:  (//)  days  of  disability  jter  disablino- 
cjise  or  attack;  and  (c)  annual  death  rales  in 
the  total  I 'nited  .Stales, 

,\cute  illness  is  the  preilominatinjr  I.Vpe 
amono  y(jnn<f  people,  aixl  chronic  disiuise 
amonjr  oldei’  persons;  the  highest  incidence  of 
acute  ca>(*s  o<'ciiis  ainoiif;  children  under  h 
yeai  - of  ajre,  with  a rapid  decline  in  the  rale  to 
alxnit  1^0  yeais  of  aj^e,  and  a very  ffradiial  de 
cline  thereafter  f li«r.  7,  middle  section). 

t'hronic  diM-ax*,  on  llie  other  hand,  l(‘nds 
toward  a small  peak  in  the  aues  around  to  I I 


years  with  a much  more  ra[)id  and  continuous 
rise  in  the  rate  to  a maximum  in  the  oldest 
ages  (fig.  7,  bottom  section).  The  iirevalence 
of  illness  from  chronic  disease  at  a given  time 
has  the  same  type  of  age  curve  as  the  days  of 
disability  from  chronic  disease  jier  person  ob- 
.served.  Inasmuch  as  prevalence  on  a given  day 
(the  average  for  the  days  on  whicb  the  (>0 
monthly  visits  were  made)  really  amounts  to 
a sample  of  1 day  in  30  (3.33  jfercent),  the 
similarity  in  relative  age  curves  would  be 
expected. 

The  top  section  of  ligure  7 shows  cui'ves  of 
the  types  discussed  above  but  includes  all  ill- 
ness, both  acute  and  chronic.  In  frequency 
rates  for  all  types  of  cases,  the  age  curve  is 
similar  to  that  of  acute  cases  but  the  age  curves 
of  pi'evalence  and  of  days  of  disability  per 
person  observed  are  similar  to  those  foi'  chronic 
cases.  In  freipiency  or  incidence  the  short 
acute  cases  predominate,  but  in  terms  of  days 
of  ilisability  the  cases  of  long  duration  pre- 


t; 
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dominate,  and  thus  the  age  curves  resemble 
those  of  chronic  diseases.  In  prevalence,  the 
longer  the  duration  of  a case  the  greater  the 
probability  that  it  will  exist  on  a selected  day 
(day  of  a visit),  and  thus  the  age  curve  takes 
on  the  character  of  the  days  of  chronic  dis- 
ability per  person  observed  rather  than  that 
of  acute  cases  and  days  of  disability  per  person 
observed.  As  noted  above,  prevalence  is  really 
a sample  of  the  days  of  disability  of  the  cases. 
However,  in  days  per  case,  even  the  acute  cases 
rise  with  age,  although  not  as  rapidly  as  the 
total  chronic  and  acute  cases  combined. 

Tlie  box  on  the  exti'eme  right  in  figure  7 


shows  that  in  mortality  the  variation  with  age 
is  far  greater  than  in  any  of  the  several  types 
of  illness  rates.  Thus,  an  undue  proportion  of 
older  persons  in  a population  group  has  the 
greatest  effect  on  the  crude  death  rate.  The 
next  greatest  effect  of  a preponderance  of  older 
persons  is  on  the  crude  rate  of  prevalence  of 
chronic  disease  and  of  the  days  of  disability 
per  person  observed,  particularly  for  the 
chronic  degenerative  diseases.  On  tlie  other 
hand,  the  presence  of  a large  proportion  of 
children  and  young  persons  in  the  population 
makes  for  high  crude  rates  of  acute  illness, 
particularly  of  the  minor  respiratory  diseases, 


Figure  7.  Age  variation  in  rates  of  acute  and  chronic  disabling  illness  from  all  causes  as  measured  by  case 
frequency,  prevalence,  and  by  days  per  person  observed  and  per  case — white  families  canvassed  at  monthly 
intervals  in  a sample  of  the  Eastern  Health  District  of  Baltimore,  1938—43 ; and  deaths  in  the  white  popu- 
lation of  the  United  States,  1950. 
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Note  : Throughout  this  study,  the  vertical  rate  scales  on  this  and  similar  charts  change  for  the  different  dis- 
eases or  types  of  cases  and  days.  In  all  instances,  the  rate  for  both  sexes  of  all  ages  represents  on  the  vertical 
rate  scale  a distance  equal  to  30  years  on  the  horizontal  age  scale.  Thus  the  curves  are  on  a relative  basis  similar 
to  a curve  representing  the  ratio  of  the  rate  in  each  age  to  the  rate  for  all  ages  combined,  but  the  vertical  rate 
scales  have  been  put  on  in  terms  of  actual  rates  and  actual  disabling  days. 
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ANNUAL  DISABLING  CASES  PER  1,000  POPULATION 


Figure  8.  Age  variation  in  annual  rates  of  acute  disability,  chronic  temporary  disability,  and  chronic  permanent 
disability  as  measured  in  cases  and  days — Eastern  Health  District  of  Baltimore,  1938 — 13. 
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the  minor  digestive  disturbances,  and  the  acute 
infectious  diseases  that  are  so  frequent  among 
children. 

Figure  8 shows  age  curves  for  acute  cases, 
chronic  temporary  cases,  and  chronic  perma- 
nent cases.  The  chronic  temporary  cases  have 
the  highest  peaks  in  terms  of  actual  frequency 
rates  per  1,000  population,  and  this  peak  occurs 
in  the  oldest  age  group.  However,  the  chronic 
permanent  cases  have  relatively  higher  peaks 
in  the  oldest  ages.  In  days  of  disability  per 
person  observed,  the  chronic  permanent  cases 
are  higher,  and  in  days  of  disability  per  dis- 
abling case  the  chronic  permanent  cases  average 
721  days  per  case  compared  with  43  days  for 
chronic  temporary  cases.  As  already  seen,  the 
acute  cases  decline  with  age  up  to  at  least  20 
years,  both  in  frequency  and  in  days  of  dis- 


ability per  person  observed,  but  the  days  of  dis- 
ability per  acute  disabling  cases  increase  with 
age,  whereas  both  types  of  chronic  cases  have 
the  highest  days  of  disability  per  disabling 
case  in  the  youngest  ages. 

Males  and  Females 

Figure  9 shows  data  similar  to  those  in  figure 
7 but  for  males  and  females  separately.  In 
terms  of  the  frequency  of  disabling  illness  for 
persons  under  20  years  of  age,  differences  be- 
tween the  sexes  are  reasonably  small  for  total, 
acute,  and  chronic  cases,  but  above  20  years 
there  are  moderate  to  marked  and  consistent 
differences,  even  when  female  genital  and  puer- 
peral conditions  are  excluded.  Male  genital 
diseases  are  not  of  high  frequency  except  for 


Figure  9.  .Annual  frequency,  days  of  disability,  and  average  prevalence  of  disabling  illness  from  all  causes, 
acute  diseases,  and  chronic  diseases  among  white  males  and  females  of  specific  ages — Eastern  Health 
District  of  Baltimore  sample,  1938—43;  and  annual  death  rates  among  white  males  and  females  of  specific 
ages  in  the  United  States,  1950. 
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ciiruiucisions  among  the  very  young  ami  pros- 
tate diseases  in  the  older  ages. 

In  the  prevalence  of  all  disabling  cases  and 
of  (lisabling  chronic  cases,  the  sex  dilierences 
are  small  and  irregular,  but  females  of  tlie 
childbearing  ages  have  higher  acute  case  rates 
than  do  males.  Approximately  the  same  is 
true  of  the  annual  days  of  disability  from  acute 
cases  per  pei’son  observed,  but  for  total  cases, 
and  esi)ecially  for  chronic  cases  for  females 
above  40  veal’s  of  age,  the  rates  are  rather  con- 
sistently lower  than  those  for  males  of  the  same 
ages.  Similarly,  in  days  of  disability  per  dis- 
abling chronic  case,  females  show  consistently 
shorter  average  durations  in  all  age  groups 
and  for  total  and  acute  cases  in  the  ages  above 
20  and  40  years,  respectiveh’,  particularly  for 
all  types  of  cases  combined.  Part  of  this  show- 
ing of  fewer  days  of  disability  per  female  ob- 
served and  fewer  days  jier  case  among  females 
may  reflect  the  presence  of  consideralile  numbers 
of  housewives  who  are  not  working  away  from 


home  but  are  doing  their  own  necessary  house- 
work when  they  are  really  unable  to  be  about 
their  usual  duties. 

In  contrast  to  the  major  part  of  the  sickness 
])icture  as  shown  in  the  first  2 columns  of  figure 
1)  and  in  the  first  3 boxes  for  acute  cases,  the 
section  on  the  extreme  right  indicates  that  at 
every  age  the  death  rate  for  females  is  lower 
than  for  males,  in  spite  of  a higher  frequency 
of  illness  of  several  categories  among  females, 
even  when  female  genital  and  puerperal  condi- 
tions aie  excluded.  IMoreover,  when  these  dis- 
eases and  conditions  of  the  female  genital  or- 
gans are  excluded  from  the  causes  of  death,  the 
death  rate  is  changed  very  little.  However,  in 
terms  of  days  of  disability  (third  and  fourth 
columns  of  the  chart),  adult  females  have  lower 
rates  than  males  in  all  except  days  of  disability 
from  acute  ca.ses  per  person  observed. 

One  possible  exijlanation  of  this  partial  con- 
tradiction between  morbidity  and  mortality 
rates  of  males  and  females  may  be  that  females 


Table  1.  Pereenlage  of  persons  of  speeific  age  and  sex  who  were  sick  the  specified  number  of  times  during  1 
year  of  observation — Baltimore  Eastern  Health  District  5-year  illness  study,  1938—43 


•Se.x  and  age 

Times  sick  during  1 

year  * 

Total 

person- 

in  years 
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1 or 

MHjn* 
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t) 
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0 or 
more 
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observ'ed  ’ 

.\11  ages: 

Both  sexes 
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54.  7 1 
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0.  47 
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.Male... 
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Feinalt' 
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842 
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. .57 

. 00 
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10  10: 

BiAIi  sexes 

18.  22 
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1 1.  84 
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3.  28 

1.  80 

1.31 

. 45 

. 14 

. 28 
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50.  37 
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2.5.  00 

11.11 

7.  0!t 

2.  !)3 

1.  57 

1.  23 

. 27 

. 14 

. 20 

1 , 407 

Female 

10.  01 

53.  0!) 

24.  55 

1 2.  58 

8.  .53 

3.  ()4 

2.  17 

1.  40 

. ()3 

. 14 

. 35 

1 , 430 

20  11; 

Both  sexes 

1!).  03 

.50.  07 

24.  01 

1 2.  54 

0.  70 

.3.  10 

1.  85 

. 78 

. 12 

. 21 

. 40 

0,  1.52 
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50.  02 
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10.  18 
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1.  77 

1.  00 

. 10 

. 10 

. 03 

. 17 
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8.  08 

1.  32 

2.  58 

1.  10 
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. 37 

. 72 

3,  215 

ir>  01; 

Bol  h sexes 
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.52.  .52 
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12.  05 
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3.  28 

1.  80 

1.  13 

. 31 

. 2t) 

. 30 

3,  810 

.Male 

57.  !)  1 

42.  00 

23.  42 

!).  81 

4.  75 

1.  80 

1.  13 

. 05 

. 22 

. 1 1 

. 1 1 

1 , 853 

Female 

37.  0 1 

02.  30 

20.  88 

1 5.  33 

it.  02 

4.  lit) 

2.  55 

1 . 58 

. 1 1 

. 10 

. (>0 

1,  0.57 

O.j  and  over; 

Both  sexes 

30.  80 

03.  1 1 

24.  Hi 

1 5.  00 

0.  81 

0.  07 

3.  34 

2.  00 

. 02 

. 30 

. 43 

1,  107 

.Male 

3!).  80 

00.  20 

2.5.  28 

1 .5.  0 1 

0.  14 

.5.  38 

2.  15 

1.  47 

. 82 

. It) 

. 40 

0 1 3 

Female 

31.  03 

05.  37 

23.  30 

1.5.  11 

10.  33 

8.  10 

1.  03 

2.  .52 

1.  01 

. .50 

. 38 
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‘ A iHTHOii  may  liavc  been  observed  and  coiiidcfi  in  more  (ban  I study  yi'ai’  if  lie  had  10  or  more  months  of 
observation  in  each  of  2 or  more  study  yi'ars.  Nearly  all  persons  were  observed  all  12  months  of  any  given  stiudy 
vear  in  whiidi  they  were  counted.  I’ersons  obsei  ved  for  less  than  10  months  in  any  study  ycuir  are  excluded  from 
that  year. 
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suri'er  more  frequent  short-term  minor  ailments 
than  do  males,  but  serious  long-term  cases  oc- 
cur more  frequently  among  males.  One  type 
of  case  that  meets  this  theory  consists  of  severe 
accidents,  which  usually  occur  more  frequently 
among  males  than  females. 

Another  interesting  and  useful  index  of  ill- 
ness is  the  distribution  of  males  and  females 
of  given  ages  according  to  the  number  of  times 
they  are  sick  diiring  a si^ecified  period,  such  as 
1 year.  Such  data  are  available  from  the  Bal- 
timore Eastern  Health  District  Study  and  are 
shown  in  table  1.  The  study  extended  over  a 
5-year  period,  the  months  covered  in  each  study 
year  being  June  to  May,  inclusive.  Persons 
who  were  under  observation  for  10  or  more 
months  of  any  study  year  were  included  in  the 
table  for  as  many  study  years  as  they  were  ob- 
served; the  great  majority  of  those  included 
were  in  the  study  for  the  whole  12  months  of 
the  years  involved.  Thus,  the  percentages  in 
table  1 represent  approximate  times  sick  from 
any  cause  and  of  any  severity  during  a year. 
Data  are  shown  by  sex  for  five  rather  broad 
age  groups. 

For  all  ages  of  both  sexes,  45  percent  had  no 
illness  during  the  12  months,  and  55  percent 


had  1 or  more  illnesses.  However,  5 percent 
had  5 or  more  illnesses  and  0.5  percent  had  9 
or  more  illnesses.  Of  the  males  of  all  ages,  48 
percent  had  1 or  more  illnesses  and  3.5  percent 
had  5 or  more  illnesses.  These  figures  may  be 
compared  with  61  and  6.5  percent,  respectively, 
for  females,  including  figures  for  female  geni- 
tal diseases,  pregnancy  complications,  and  de- 
liveries. 

Of  the  children  under  10  years  of  age,  76  per- 
cent had  1 or  more  illnesses,  with  practically 
the  same  percentage  for  boys  and  girls ; at  10- 
19  years,  50  and  54  percent  of  boys  and  girls, 
respectively,  had  1 or  more  illnesses,  with  52 
percent  for  both  sexes  combined.  However,  at 
20^t4  years,  the  major  childbearing  ages,  59 
percent  of  the  women  had  1 or  more  illnesses 
as  compared  with  40  percent  of  the  men.  The 
difference  between  the  sexes  is  about  as  large 
at  45-64  years,  but  at  65  years  and  over  the  per- 
centages of  persons  with  1 or  more  illnesses 
were  60  and  65  for  males  and  females,  respec- 
tively, but  5.4  percent  of  the  males  had  5 or 
more  illnesses  compared  with  8.4  percent  of  the 
females.  These  latter  percentages  are  consid- 
erably larger  than  for  any  other  age  group. 


H ospital  Surgical  and  Nonsurgical  Cases 


By  way  of  comparison  and  contrast,  it  seems 
worth  while  to  look  first  at  the  age  curves  for 
all  cases  and  for  all  surgical  cases,  and  the  per- 
centage of  all  cases  that  were  treated  surgi- 
cally, and  at  a similar  set  of  rates  for  hospital 
cases  only. 

All  Hospitals 

In  a group  of  five  illness  surveys  {IfS^  90)  of 
some  years  ago,  which  covered  80,768  full-time 
jierson-years  of  observation  of  white  families, 
only  6 percent  of  all  recorded  cases  were  treated 
surgically,  compared  with  64  percent  of  all 
hospital  admissions  treated  surgically  (fig.  10). 
Rates  of  all  hospitalization  for  females  of  the 
childbearing  ages  are  much  higher  than  those 
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for  males,  but  when  female  genital  and  puer- 
peral causes  are  excluded,  the  hospitalization 
rates  for  females  are  not  excessively  higher 
than  those  for  males.  Hospital  surgical  cases 
for  females,  exclusive  of  female  genital  and 
puerperal  causes,  show  a relatively  greater  ex- 
cess over  males  than  is  true  of  all  hospital  cases. 
However,  in  total  illnesses  the  peak  rates  for 
all  cases  among  females  of  the  childbearing 
ages  are  not  greatly  changed  by  the  exclusion 
of  female  genital  and  puerperal  conditions,  but 
among  hospital  surgical  cases  the  same  types 
of  exclusions  reduce  the  rates  for  females  rela- 
tively much  more.  In  the  proportion  of  all 
cases  (nonhospital  and  hospital)  that  were 
treated  surgically  (upper  half  of  fig.  10),  fe- 
males show  a lower  percentage  so  treated  in 

13 


All  cases  per  1,000  populolion 


Figure  10.  Annual  age-  and  $ex-»peciiic  rates  per  1,000  population  for  all  eases  and  hospital  cases;  all  opera- 
tions and  hospital  operations;  and  the  percentage  of  all  cases  and  of  hospital  cases  treated  surgically — 
white  families  canvassed  periodically  in  5 illness  surveys  with  80,768  person-years  of  observation. 
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ANNUAL  HOSPITAL  CASES  PER  1,000  CANVASSED  POPULATION 


Figure  11.  Annual  age-  and  sex-specific  hospital  admissions  per  1,000  population  for  all  acute  and 
chronic  cases,  with  each  category  classified  hy  surgical  and  nonsurgical  treatment  5 surveys  with 
80,768  full-time  person-years  of  observation. 
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every  age  group  from  20  to  60  years  when  fe- 
male genital  and  puerperal  cases  are  exchided. 

Two  broad  types  of  hospitals  are  quite  dili'er- 
ent  in  the  kind  of  hospital  and  the  kind  of 
patients  admitted:  hospitals  for  shoi’t-term 
cases,  both  surgical  and  nonsurgical,  which  are 
rather  frequently  found  in  both  large  and  small 
cities  and  occasionally  in  rural  areas;  and 
hospitals  for  long-term  cases,  particularly  for 
mental  and  related  causes,  tuberculosis,  paral- 
ysis. rheumatic  fever,  heart  and  circulatory 
diseases,  and  some  other  diseases  that  require 
institutional  care. 

Short-Term  Hospitals 

Considering  first  all  admissions  to  short-term 
hospitals,  both  surgical  and  nonsurgical,  for 
either  acute  or  chronic  diseases,  figure  11  shows 


that  nonsurgical  cases  have  a very  high  peak  in 
the  acute  nonsurgical  category  at  the  child- 
bearing ages,  which  to  a large  extent  represents 
deliveries;  94  percent  of  all  deliveries  in  the 
total  population  of  the  United  States  now  occur 
in  hospitals.  A loAver  peak  at  about  the  same 
ages  which  occurs  in  the  acute  surgical  category 
represents  largely  female  genital  diseases, 
many  of  which  are  treated  surgically.  The 
dotted  lines  for  total  and  acute  cases  represent 
rates  for  females  when  the  conditions  afl'ecting 
the  female  genital  organs  and  their  functions 
are  eliminated  from  the  picture.  In  the  non- 
surgical group,  this  correction  leaves  lower 
hospital  rates  for  females  than  for  males,  but 
in  the  surgical  categories  the  rates  for  females, 
exclusive  of  female  genital  and  puerperal  cases, 
are  still  slightly  higher  than  those  for  males. 


Figure  12.  Annual  age-specific  rates  per  1,000  population  for  first  admissions  for  psychoses  and  for  neurologi- 
cal diseases  in  specified  years,  and  prevalence  rates  of  patients  in  long-term  mental  hospitals  on  April  1, 
1950. 


10 


l.ong-Time  'I'rends  in  IIIiichn  and  Medicid  dare 


Polienis  in  long-term  hospitals  of  specifiid  type  per  1,000  populotion 


Chronic  hospital  surgical  cases  are  higher 
for  females  for  the  ages  25  to  55  years,  but  in 
the  chronic  nonsurgical  categoi-y  the  rates  for 
the  two  sexes  are  almost  identical. 

Long-Term  Hospitals 

Mental  diseases,  tuberculosis,  and  some  cases 
of  other  chronic  diseases  that  require  institu- 
tional care  are  so  ditferent  in  the  types  of  care 
and  treatment  received  that  the  great  majority 
are  in  hospitals  built  and  conducted  in  rather 
different  ways  from  short-term  hospitals.  For 
some  of  these  long-term  hospitals,  particularly 


for  mental  and  allied  diseases,  the  admissions 
per  year  are  few  compared  with  the  total  cases 
in  the  hospital  at  a given  time  (average  daily 
census).  Thus,  such  places  are  referred  to  as 
“resident  hospitals”  because  they  become,  for 
all  practical  purposes,  the  place  of  residence  of 
the  patient.  Because  of  this  fact,  patients  of 
this  kind  are  often  lost  sight  of  in  recording 
the  roster  of  persons  belonging  to  the  house- 
hold, so  they,  particularly  the  older  adult  pa- 
tients, are  somewhat  under-reported  in  fam- 
ily suiweys;  accurate  data  on  their  numbers 
must  be  obtained  from  hospital  records  and  re- 
ports, such  as  ai-e  now  collected  and  published 


Figure^  13.  Age-  and  sex-specific  rates  of  patients  in  long-term  tuberculosis  hospitals,  and  in  long-term  hos- 
pitals for  chronic  disease  except  mental  and  tuberculosis — United  States,  April  1,  1950,  with  comparative 
data  for  the  5 surveys  (51). 
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by  the  Xational  Institute  of  Mental  Health 
{49),  and  formerly  by  the  Bureau  of  the 
Census  {50). 

Mental  Hospitals 

The  top  half  of  figure  12  shows  rates  by  age 
for  first  admissions  to  long-term  mental  hos- 
pitals for  all  psychoses;  all  psychoses  except 
those  of  the  senium  (including  senile  ps}^- 
chosis  and  psychosis  with  cerebral  arterio- 
sclerosis); all  psychoneuroses;  and  all  mental 
disorders  without  psj’chosis. 

Figure  12  shows  that  the  only  one  of  these 
broad  groups  of  first  admissions  for  mental 
disorders  that  has  a peak  above  40  years  of  age 
is  “all  psychoses,"  and  that  the  elimination  of 
psychoses  of  the  senium  leaves  “all  psychoses 
except  of  the  senium”  with  a peak  at  40  years, 
although  the  rate  for  the  ages  45-54  is  almost 
as  high.  However,  the  two  righthand  boxes  in 
the  lower  half  of  figure  12  show  that  epileptics 
and  mental  defectives  without  psychosis  show 
peaks  at  15-19  and  10-14  years,  respectively,  for 
first  admissions  to  special  institutions  for  these 
conditions  and  to  mental  hospitals.  In  showing 
tliese  latter  conditions  without  psychosis,  it  is 
assumed  that  the  additional  diagnosis  of  psy- 
chosis puts  them  in  the  more  serious  categoi'y 
as  psychotics.  As  might  be  expected,  first  ad- 
missions for  these  two  conditions  without  psy- 
chosis have  younger  age  peaks  than  the  corre- 
sponding diagnoses  with  psychosis. 

As  already  noted,  the  number  of  annual  ad- 
missions to  long-term  mental  hospitals  is  small 
compared  with  the  number  of  patients  in  these 
hospitals  at  a given  time;  as  shown  in  the  two 
lower  left  boxes  of  figure  12,  the  age  distribu- 
tions of  the  patients  are  also  quite  different, 
representing  an  approximately  straight  line 
from  17  to  00  years,  with  a negligible  number  of 
patients  under  15  years  of  age.  Throughout 
these  ages,  from  approximately  17  to  GO  years, 
there  are  more  males  than  females  in  mental 
hosjutals. 

Tuherculosis  Hospitals 

'I’he  to\)  left  half  of  figure  13  shows  age- 
specific  rates  for  patiejits  in  long-term  tuber- 
culosis hopsitals.  Jn  the  left  box,  for  both 
sexes  combined,  it  would  appear  that  the  elimi- 
nation of  tuberculosis  cases  in  Federal  hospitals 
leaves  the  relative  age  curve  about  the  same  as 
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for  all  tuberculosis  hospitals  in  the  United 
States.  However,  when  the  data  are  plotted 
by  sex,  the  peak  rates  for  females  are  at  25  to 
29  years  of  age,  with  a definite  drop  to  a rate 
for  the  ages  65  and  over  that  is  lower  than  for 
any  age  except  those  under  15  years.  On  the 
other  hand,  the  rates  for  males  under  30  years 
of  age  in  all  long-term  tuberculosis  hospitals  are 
similar  to  the  rate  for  females,  but  beyond  that 
age  the  rate  for  males  continues  upward  to  a 
peak  of  1.26  per  1,000  population  at  55-59  years, 
with  a drop  to  a rate  of  1.14  at  60-64  and  0.82 
for  the  ages  65  and  over  that  is  roughly  three 
times  the  rate  for  females  of  those  ages  but  is 
only  slightly  above  the  rate  for  females  25-29 
years  of  age. 

If  Federal  hospitals  are  eliminated  from 
the  computation,  rates  for  males  are  below 
those  for  females  of  the  ages  10-34  years,  but 
above  35  years  they  rise  to  considerably  higher 
levels  than  the  rates  for  females  of  the  same 
ages.  Thus  it  appears  that  it  is  important  to 
take  account  of  sex  and  of  Federal  hospitals  in 
considering  hospitalization  in  long-term  tu- 
berculosis hospitals. 

The  right  half  of  the  upper  part  of  figure  13 
shows  age  curves  based  on  the  few  cases  of 
tuberculosis  reported  in  five  periodic  household 
surveys  of  some  years  ago  as  being  in  long-term 
hospitals.  Even  these  few  cases  suggest  that 
the  peak  age  of  tuberculosis  is  lower  among 
women  than  among  men. 

Other  Chronic  Disease  Hospitals 

The  lower  half  of  figure  13  shows,  by  age 
and  sex,  patients  in  long-term  hospitals  for 
chi’onic  diseases  other  than  mental  and  neuro- 
logical conditions  and  tuberculosis,  as  found  by 
the  census  of  1950  and  as  reported  in  the  five 
surveys  conducted  by,  or  in  cooperation  with, 
the  Public  Health  Service  {4.8,  51).  Consider- 
ing the  few  cases  of  these  diseases  in  the  rela- 
tively small  sample  in  the  live  surveys,  there  is 
lough  agreement  in  the  two  pictures  in  that 
chronic  diseases  other  than  mental  and  tubei’cu- 
lous  conditions  aio  definitely  of  the  old-age  de- 
generative type  although  the  live  surveys  seem 
to  have  included  some  excess  of  children  under 
15  years  as  compared  with  adults  15  (o  34  years 
of  age. 

Loii({-Timc  TrcndH  in  IlIiieNH  und  Mcdicul  (luro 


Seasonal  Variation  in  Illness 


In  a 5 -year  illness  survey  of  the  Eastern 
Health  District  of  Baltimore  {19-25),  monthly 
visits  were  made  to  a sample  of  families  in  that 
district.  Data  from  that  survey  are  available 
on  the  frequency  of  illness  in  that  area,  and 
also  on  the  prevalence  as  recorded  in  broad 
diagnoses  and  by  severity  as  it  existed  on  the 
day  of  each  of  the  60  monthly  visits  during  the 
5-year  period. 


The  prevalence  and  the  frequency  of  acute 
disabling  respiratory  diseases  are  the  only  ones 
in  these  broad  diagnosis  groups  that  show 
enough  seasonal  variation  to  be  reflected  in  all 
causes  of  illness  (fig.  14).  However,  both  the 
minor  and  the  major  respiratory  gr-^ups  show 
large  seasonal  variation  in  frequency,  and  the 
miscellaneous  nonrespiratory  groups  show  some 
seasonal  variation.  Chronic  diseases  as  a group 


Figure  14.  Seasonal  variation  in  the  prevalence  of  disabling  illness  and  of  nondisabling  illness  attended  by  a 
doctor,  and  the  frequency  of  disabling  illness,  by  broad  cause  groups — Eastern  Health  District  of  Baltimore 
Morbidity  Study,  1938—43. 
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CUMULATIVE  RATE  PER  1,000  POPULATION 


slio\v  very  little  seasonal  variation,  particnlaiiy 
in  prevalence. 

Figure  15  shows  seasonal  variation  in  the 
pi-evalence  and  the  incidence  of  disabling  and 
of  total  illness,  each  subdivided  by  ditferent 
hatchino:  into  the  three  broad  diagnosis  groups 


of  chronic,  acute  respiratory,  and  acute  non- 
respiratory  diseases.  Seasonal  variation  is  con- 
siderably greater  in  the  incidence  than  in  the 
prevalence  of  illness.  The  upper  right  segment 
of  the  chart  of  prevalence  of  all  cases  of  illness, 
including  nondisabling  illness,  shows  the  least 


Figure  15.  Average  seasonal  variation  in  the  prevalence  and  in  the  incidence  (30-day  monthly  basis)  of  illness 
as  recorded  in  monthlv  visits  to  households — Eastern  Health  District  of  Baltimore  Morbidity  Study, 
1938-43. 
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Figure  16.  Relative  seasonal  variation  in  all  chronic  cases  and  in  broad  groups  of  acute  cases — 6 surveys  with 

97,285  full-time  person-years  of  observation. 


seasonal  variation  and  contains  the  largest 
group  of  chronic  cases  without  the  attendance 
of  a doctor. 

The  upper  left  segment  of  the  chart  shows 
that  there  is  greater  relative  seasonal  variation 
in  the  disabling  cases  than  in  the  total  cases, 
and  that  it  is  the  acute  respiratory  diseases 
that  give  rise  to  most  of  the  seasonal  variation 
from  all  causes;  it  is  also  apparent  that 
chronic  diseases  as  a whole  have  little  sea- 
sonal variation  although  some  included  diag- 
noses may  have  considerable  seasonal  variation. 

The  lower  half  of  the  chart  confirms  the 
above  statements  and  further  indicates  that  it 
is  the  incidence  or  frequency  of  illness  that 
shows  the  greatest  seasonal  variation. 

In  four  less  intensive  illness  survej^s  (48) 
than  the  one  in  Baltimore,  but  made  by 
periodic  household  visits,  records  were  also 
made  of  persons  with  a chronic  disease,  with 
entries  for  each  attack  or  episode  of  illness, 
including  many  without  disability,  as  well 
as  those  with  1 or  more  days  of  disability  (in 
the  sense  of  inability  to  be  about  usual  activi- 
ties), days  confined  to  bed,  and  nights  in  a hos- 
pital. These  various  measures  of  the  severity 
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of  the  illness  have  been  used  and  described  m 
preceding  sections  in  comparisons  of  age  and 
sex  variation  in  illness  of  acute  and  chronic 
types.  These  attacks  or  episodes  of  illness  were 
recorded  by  date  of  onset  and  tabulated  by 
month  to  show  the  seasonal  variation  in  the 
frequency  of  episodes  of  specific  chronic  dis- 
eases, in  the  same  way  as  attacks  of  acute  dis- 
eases in  the  various  months  of  the  year. 

In  the  upper  left  corner  of  figure  16  is  shown 
a five-period  moving  average  of  the  seasonal 
variation  in  the  frequency  of  attacks  of  all 
chronic  diseases  and  immediately  below,  a sim- 
ilar plot  for  all  acute  cases.  Both  are  on  the 
same  logarithmic  scale  so  that  the  height  of 
the  cuiwe  from  low  to  high  points  gives  an  ac- 
curate picture  of  the  relative  seasonal  variation 
in  the  incidence  of  cases.  The  rates  for  all 
chronic  diseases  considered  together  vary  only 
from  an  amnial  rate  of  95  per  1,000  in  October 
to  105  in  March,  or  11  percent.  In  contrast, 
acute  diseases  occur  nearly  twice  as  frequently 
in  winter  as  in  summer ; rates  for  all  acute  dis- 
eases combined  vary  from  annual  rates  of  621 
in  July  to  1,212  in  January. 

The  rate  for  acute  digestive  diseases  is  lowest 
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in  April,  but  the  peak  in  August  is  also  about 
twice  the  Api’il  rate.  Ear  and  mastoid  dis- 
eases show  similarly  wide  seasonal  variability, 
with  the  low  point  in  July  and  the  high  point 
in  February,  which  is  2.3  times  the  low  July 
rate.  All  other  acute  diseases  combined  show 
somewhat  less  variability  with  season  of  the 
year,  and  accidents  vary  still  less,  with  a low 
point  in  March  of  74  per  1,000  and  a July  peak 
of  92,  or  about  25  percent  higher  than  the  low 
month.  The  acute  respiratory  diseases  are  4.5 


times  as  frequent  in  the  peak  month  of  January 
as  in  the  low  month  of  July. 

In  figures  17-20,  the  rates  for  nearly  all  of 
the  detailed  diagnoses  of  illness  found  in  these 
surveys  are  plotted  by  months  as  three-period 
moving  averages  of  monthly  rates  (annual 
basis),  with  occasional  combinations  of  2 ad- 
jacent months  to  smooth  out  irregularities 
that  appear  to  be  due  to  chance.  Since  the 
vertical  scale  is  logarithmic,  no  scale  markers 
are  indicated,  but  the  low  and  high  months  and 


Figure  17.  Relative  seasonal  variation  in  detailed  diagnoses  of  respiratory  diseases 

and  aller^. 
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their  respective  rates  are  entered  on  each  sea- 
sonal curve.  The  rates  are  all  plotted  from  low 
to  high  and  back  to  low  again.  The  resulting 
curves  show  reasonably  accurate  seasonal  vari- 
ation in  the  monthly  incidence  of  illness  from 
the  various  causes. 

No  detailed  comment  seems  necessary  on  any 
large  number  of  the  diseases  for  which  seasonal 
curves  are  shown  on  these  four  charts.  Fiofure 
17  shows  the  seasonal  variation  for  respiratory 
and  ear  and  mastoid  diseases,  and  the  aller- 
gies ; figure  18,  for  the  acute  communicable  and 
digestive  diseases;  figure  19,  for  skin  diseases. 


accidents,  male  and  female  genital  diseases  and 
puerperal  conditions,  and  a few  miscellaneous 
diseases;  and  figure  20,  for  noninfectious  dis- 
eases and  a few  miscellaneous  and  ill-defined 
diseases.  (Figs.  19  and  20  on  pp.  24  and  25) . 

Acute  respiratory,  acute  communicable,  and 
acute  digestive  diseases  show  the  largest  sea- 
sonal variation.  The  chronic  diseases  with  con- 
siderable seasonal  variation  are  diabetes,  pros- 
tate diseases,  rheumatic  fever,  heart  and  related 
diseases,  hemorrhoids,  peptic  ulcer,  gallbladder 
and  liver  diseases,  and  diseases  of  the  organs  of 
movement. 


Figure  18.  Relative  seasonal  variation  in  detailed  diagnoses  of  infectious  general  and 

digestive  diseases. 
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ANNUAL  CASES  PER  1,000  POPULATION  (OVERLAPPING  LOGARITHMIC  SCALES) 


Figure  19.  Relative  seasonal  variation  in  detailed  diagnoses  of  diseases  of  the  skin,  congenital  malformations, 
accidental  injuries,  male  and  female  genital  diseases,  and  deliveries. 
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Figure  20.  Relative  seasonal  variation  in  detailed  diagnoses  of  diseases  of  the  heart  and  circvilatory  system, 
neurological  and  glandular  diseases,  diseases  of  the  kidney  and  urinary  system,  and  ill-defined  diseases. 
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Trends  of  Illness  and  Mortality  Among  Civilians  and  in  the 

Armed  Forces 


Data  on  trends  of  illness  and  medical  care  in 
the  civilian  population  are  hard  to  find.  Thus 
far,  illness  surveys  have  been  undertaken  to 
study  particular  situations  rather  than  Avith  any 
definite  idea  of  obtaining  uniformity  and  com- 
parability of  findings  in  a series  of  such  sur- 
veys. Thus,  these  surveys  give  little  or  no  ac- 
curate information  on  ti'ends  of  illness  such  as 
one  gets  in  mortality  from  the  continuous  regis- 
tration of  deaths.  Even  the  trend  of  hospital 
care  can  be  estimated  only  for  a closed  popu- 
lation or  for  the  country  as  a whole  because 
few,  if  any,  civilian  hospitals  or  groups  of 
hospitals  can  know  accurately  the  extent  of 
the  population  from  which  they  draw  patients. 


HoAveA’er,  the  several  branches  of  the  armed 
forces  keep  continuous  counts  of  the  numbers  of 
their  active  duty  personnel  with  records  of  ill- 
ness and  medical  care  among  them ; thus,  they 
are  able  to  compute  reasonably  accurate  trends 
of  illness  and  hospitalization  among  persons  in 
these  services.  Such  trends  of  illness  and  hos- 
pitalization as  are  available  are  of  definite 
interest. 

Hospital  Care 

From  the  annual  collection  of  data  from  all 
registered  hospitals  in  the  United  States  dur- 
ing a period  of  more  than  two  decades  by  the 
American  Medical  Association,  and  now  by  the 


Table  2. 


Trends  of  admission  to  and  days  of  care  in  various  types  of  hospitals,  United  States,  1935—55 


\'ear 

Annual  hospital  admissions  per 
1,000  population  ' 

Annual  hospital  days  per  1,000 
population  * 

Hospital  days  per  admission  * 

Mental 

and 

nervous 

hospi- 

tals 

Tuber- 

culosis 

hospi- 

tals 

Other  general 
and  special 
hospitals 

Mental 

and 

nervous 

hospi- 

tals 

Tuber- 

culosis 

hospi- 

tals 

Other  general 
and  special 
hospitals 

Mental 

and 

nervous 

hospi- 

tals 

Tuber- 

culosis 

hospi- 

tals 

Other  general 
and  special 
hospitals 

Includ- 

ing 

Federal 

Exclud- 

ing 

Federal 

Includ- 

ing 

Federal 

Exclud- 

ing 

Federal 

Includ- 

ing 

Federal 

Exclud- 

ing 

Federal 

1935 

1.  30 

0.  08 

59 

56 

1,  455 

174 

882 

780 

1,  070 

257 

15.  0 

14.  1 

1930.. 

1.  44 

. / t 

(>5 

02 

1,  490 

180 

913 

795 

1,  030 

233 

14.  0 

12.  8 

1937.. 

1.  .52 

. 79 

09 

00 

1,  550 

184 

943 

794 

1,  020 

232 

13.  6 

12.  1 

1938. 

1.  53 

. 78 

70 

07 

1,  581 

186 

948 

810 

1,  033 

240 

13.  5 

12.  2 

1939 

1.  45 

. 09 

73 

70 

1,  009 

183 

987 

848 

1,  107 

264 

13.  5 

12.  1 

1940 

1.  44 

. 09 

74 

70 

1,  034 

185 

1,  021 

871 

1,  133 

269 

13.  7 

12.  4 

1941 

1.  57 

. 70 

85 

75 

1,  054 

194 

1,  133 

931 

1,  055 

254 

13.  4 

12.  3 

1942 

1.  59 

. 75 

91 

79 

1,  053 

190 

1,  218 

942 

1,  039 

252 

13.  3 

11.  9 

1943 

1.  .50 

. 08 

112 

83 

1,  088 

178 

1,  500 

951 

1,  083 

200 

13.  9 

11.  5 

1944 

1.  71 

. 07 

119 

87 

1,  704 

174 

1,  700 

992 

998 

201 

14.  3 

11.  5 

1945 

1.  89 

. (35 

121 

90 

1,  720 

165 

1,  994 

1,  059 

910 

253 

16.  5 

11.  7 

1940 

1.  94 

. 71 

100 

92 

1,  059 

102 

1,  413 

1,  010 

850 

227 

13.  4 

10.  9 

1947 

2.  04 

. 09 

108 

99 

1,  658 

159 

1,  280 

1,  030 

815 

231 

11.  9 

10.  4 

1948 

2.  09 

. 72 

no 

102 

1,  000 

100 

1,  215 

1,  004 

795 

230 

11.  1 

9.  8 

1949 

2.  07 

. 70 

109 

102 

1,  057 

171 

1,  179 

990 

800 

224 

10.  8 

9.  7 

1950 

2.  03 

. 75 

no 

103 

1,  0.59 

175 

1,  105 

981 

817 

233 

10.  0 

9.  5 

1951 

2.  00 

. 70 

no 

107 

1,  000 

175 

1,  243 

1,  007 

829 

251 

10.  7 

9.  4 

19.52 

2.  00 

. 71 

119 

no 

1,  050 

170 

1,  242 

1,  002 

823 

250 

10.  5 

9.  1 

19.53 

2.  07 

. 09 

123 

1 14 

1,  0.59 

173 

1,  291 

1,  051 

800 

252 

10.  1 

9.  1 

1954- 

2,  09 

. (i8 

123 

1 15 

1,  050 

157 

1,  232 

1,  028 

790 

232 

10.  0 

8.  9 

19.55, 

2.  17 

. 07 

125 

117 

1,  045 

140 

1,  237 

1,  049 

758 

219 

9.  9 

8.  9 

' 1935-53:  f^unputed  from  data  in  Hos|jital  .N'uinbens  of  tlie  Journal  of  the  American  Medical  Association; 
1951  and  1955:  Computi-d  from  Hospitals,  AiiK'ist  1955,  part  II,  August  1950,  i)art  II.  (Jom])arison  of  J.  A.  M.  A. 
1953  and  American  Ilospital  AsBociation  1954  rlata  indicated  Unit  the  dilferences  were  negligible. 
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Long-Time  Trends  in  Illness  and  Medical  dare 


Figure  21.  Trends  of  rates  of  hospital  admissions, 
hospital  days,  and  days  per  admission  for  all  hos- 
pitals except  mental  and  tuberculosis,  and  for  all 
hospitals  except  mental,  tuberculosis,  and  Federal, 
United  States,  1935—55  (52, 53). 


American  Hospital  Association  (5^,  53)^  it  is 
possible  to  estimate  the  trend  of  hospital  care 
in  the  United  States  as  a whole.  Three  types 
of  measures  are  available  for  each  of  three 
types  of  hospitals,  namely,  annual  hospital  ad- 
missions per  1,000  population,  annual  hospital 
days  of  care  per  1,000  population,  and  hospital 
days  per  admission ; for  general  and  allied  spe- 
cial short-term  hospitals,  for  long-term  mental 
hospitals,  tuberculosis  hospitals,  and  hospitals 
for  other  chronic  diseases. 


Figure  22.  Trends  of  the  percentage  of  live  births 
and  of  all  deaths  that  occurred  in  hospitals.  United 
States,  1935—55  for  live  births,  1935—49  for  deaths. 


Table  3.  Trend  of  registered  live  births  and  of 
deaths  that  occurred  in  hospitals  in  the  United 
States,  1935—55 


Year 

Percentage  of 
births  and  deaths 
in  hospitals 

Year 

Percentage  of 
births  and  deaths 
in  hospitals 

Live 

births 

Deaths, 
all  ages 

Live 

births 

Deaths, 
all  ages 

1935— 

36.  9 

33.  7 

1946-. 

82.  4 

46.  9 

1936— 

40.  9 

35.  1 

1947— 

84.  8 

47.  2 

1937— 

44.  8 

36.  7 

1948— 

85.  6 

48.  1 

19.38— 

48.  0 

37.  0 

1949-_. 

86.  7 

49.  5 

1939— 

51.  1 

37.  7 

1950— 

88.  0 

1940-._ 

55.  8 

39.  0 

1951  — 

90.  0 

1941... 

61.  2 

40.  8 

1952... 

91.  7 

1942-._ 

67.  9 

42.  3 

1953... 

92.  8 

1943  — 

72.  1 

44.  1 

1954... 

93.  6 

1944.__ 

75.  6 

45.  4 

1955... 

94.  4 

1945— 

78.  8 

46.  3 

Source;  National  Office  of  Vital  Statistics. 
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Short-Tenn  Hospitals 

Figure  21  and  table  2 show  trends  of  the 
tliree  measures  of  hospital  care  from  1935 
through  1955.  Federal  hospital  care  (Armed 
Forces,  Public  Health  Service,  and  Veterans 
Administration)  was  so  increased  during  the 
Second  World  War  that  the  long-time  trend  is 
seen  only  when  Federal  hospitals  are  excluded 
from  the  computations.  As  the  vertical  scales 
are  logarithmic,  the  sloi>es  indicate  relative  in- 
creases or  decreases.  Thus,  admissions,  exclu- 
sive of  those  to  Federal  hospitals,  have  in- 
creased on  almost  a straight  line  (log  scale)  and 
at  a considerably  more  rapid  rate  than  days  of 
hospital  care.  Among  the  important  causes  of 
the  large  increase  in  hospital  admissions  over 
the.se  two  decades  must  be  the  increase  in  the 
various  types  of  prepaid  hospital  care.  How- 
ever, hospital  days  per  admission  to  non-Fed- 
eral  hospitals  have  declined  from  14.1  days  in 
1935  to  8.9  days  in  1955,  or  37  percent  (fig.  21, 
bottom  section). 

Data  on  two  other  specific  items  refer  to 
bii-ths  and  deaths  occurring  in  liospitals.  In 
the  total  population  of  the  United  States,  the 
j)roportion  of  all  births  that  occurred  in  hospi- 
tals increased  from  37  percent  in  1935  to  94 
percent  in  1955,  an  increase  of  154  percent  in 
the  20  years.  The  percentage  of  all  deaths 
in  hospitals  increased  fi'om  34  in  1935  to  50  in 
1949,  a proportionate  increase  of  47  peirent  in 
14  years,  compared  with  135  percent  in- 
crea.se  of  births  in  hospitals  during  the  same  14 
veal’s,  rabulation  of  deaths  in  hos))itals  was 
disi’ont iniied  after  1949  (fig.  22  and  table  •‘5). 

IjOnfj-Term  Mental  Hospitals 

Figure  23  and  table  2 show  trends  of  ad- 
missions to  and  days  of  care  in  mental  hospitals 
for  the  same  period  as  for  sliort-l(*rm  hospitals. 
Tlu'se  admissions  inci’eased  only  from  1.30  in 
19.35  to  2.17  pel-  1,000  population  in  1!)55,  but 
this  represents  an  increase  of  00  pei-cent.  llow- 
evei-,  hospital  days  per  adtni.ssion  are  so  great 
in  mental  hospitals  that  the  total  days  of  care 
increaseil  from  1,155  to  1,015  days  per  1,000 
population  in  the  same  period  but  with  an 
increasi;  of  only  13  percent.  'I'hiis,  figure  23 
• log  scale)  shows  that  the  i-elati\’(*  or  percent- 
age, incieasi*  in  ailmissions  has  been  rapid,  and 
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that  during  the  years  1943  to  1948  the  days  per 
admission  decreased  rapidly,  but  the  large  item 
of  days  of  care  in  mental  hospitals  per  1,000 
population  increased  by  only  a small  percent- 
age. After  about  1948,  hospital  admissions  per 
1,000  population  and  days  per  admission  tend 
to  level  olf,  with  relatively  little  change  in  these 
rates.  This  is  approximately  true  of  annual 
hospital  days  per  1,000  population  after  194G. 


Figure  23.  Trends  of  rates  of  hospital  admissions, 
hospital  days,  and  days  per  admission  to  long-term 
mental  hospitals.  United  States,  1935—55  (52,  5,!{). 


Year 

* Logorithmic  vertical  scole 


hon(j-T erm,  Tuherciilosis  11  ospitals 
Admissions  to  tidiercidosis  hosjiitals  are  iilso 
few  c.ompared  with  hosjtital  days  per  J,0()() 
populiitiou  and  hospitid  (hiys  per  admission, 
iind  both  of  these  itenis  tire  much  simdler  than 
the  corresponding  ones  for  mental  hosjiitals 
( fig.  21  and  t tdtle  2) . 
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Days  per  odtnission*  Annual  days  per  1,000*  Annual  admissions  per  1,000 


Figure  24.  Trends  of  rates  of  hospital  admissions, 
hospital  days,  and  days  per  admission  to  long-term 
tuberculosis  hospitals.  United  States,  1935—55 
(52,  53). 


* Logarithmic  vertical  scale 

In  tuberculosis  hospitals,  neither  admissions 
nor  days  per  admission  show  much  long-time 
trend  but  botlt  show  more  or  less  irregular 
waves.  Hospital  days  per  1,000  population  rise 
from  a low  of  174  in  1935  to  a peak  of  194  in 
1941,  decline  to  159  in  1947,  and  rise  again  to 
176  in  1952,  with  a drop  to  146  in  1955.  Hos- 
pital days  per  admission  fluctuate  from  269  in 
1940  to  224  in  1949  and  219  in  1955,  with  little 
or  no  downward  or  upward  long-time  trend. 

Trends  of  Tuberculosis  Mortality,  by  Age 
One  way  to  show  trends  of  death  rates 
from  a given  disease  is  to  plot  age-specific  mor- 
tality rates  from  the  disease  for  different  chron- 
ological periods  and  to  consider  the  change  in 
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the  height  of  the  curves  for  different  specific 
ages  Figure  25  and  table  4 show  such 

data  for  tuberculosis  in  which  each  age  curve 
represents  annual  rates  for  a 3-year  period 
around  each  of  the  six  decennial  censuses,  from 
1900-1902  to  1949-51  {69).  None  of  these 
curves  for  the  6 time-periods  cross  any  other 
curve ; thus  at  each  of  the  11  ages  for  which  data 
are  plotted,  the  rate  decreased  consistently  dur- 
ing the  chronological  intervals  between  the  6 
census  periods.  For  example,  among  males  25- 
34  years  of  age  the  tuberculosis  death  rate  de- 
creased in  the  half  century  from  282  to  12  per 
100,000  population  or  96  percent,  and  at  65-74 
years  the  tuberculosis  death  rate  among  males 
decreased  from  268  to  84  per  100,000  popula- 
tion, or  69  percent.  Corresponding  data  for  the 
same  ages  and  time  periods  for  females  are 
decreases  at  25-34  years  of  age  from  278  to  13 
per  100,000  population  or  95  percent,  and  at 
65-74  years  from  220  to  27  per  100,000  popula- 
tion or  88  percent. 

Chronic  Diseases 

The  trend  of  deaths  from  chronic  disease  is 
easily  measured  because  death  occurs  but  once. 
But  illness  from  a chronic  disease  varies  at  dif- 
ferent times  from  the  ability  to  continue  at  the 
patient’s  usual  occupation  for  months  or  even 
years,  to  confinement  to  bed  or  to  a hospital  for 
long  periods,  or  death.  How,  then,  can  we 
measure  chronic  diseases?  In  this  and  some 
similar  reports,  chronic  disease  has  been  meas- 
ured by  the  number  of  episodes  of  illness  due 
to  the  chronic  disease.  One  advantage  of  this 
method  of  counting  episodes  or  attacks  of 
chronic  disease  is  that  these  episodes  are  simi- 
lar to  attacks  of  acute  diseases,  except  that  re- 
peated attacks  of  acute  diseases  are  generally 
unrelated  in  the  sense  that  the  patient  recovers 
completely  from  each  attack.  The  chronic  pa- 
tient’s series  of  attacks,  on  the  other  hand,  usu- 
ally leaves  him  still  with  the  chronic  disease 
and  sometimes  with  an  added  liability  to  more 
frequent  attacks.  However,  it  is  important  to 
count  patients  with  specific  chronic  diseases  as 
well  as  to  count  attacks  of  disease. 

The  study  of  illness  in  the  Eastern  Health 
District  of  Baltimore  was  continued  for  only 
5 years,  but  some  interesting  data  on  chronic 
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disease  trends  for  that  period  are  available. 
Table  5 shows  the  number  of  persons  Avith 
chronic  disease  at  any  time  during  a study  year 
tending  May  31)  per  1.000  persons  under  ob- 
servation in  December — the  approximate  mid- 
dle of  each  study  year.  The  ilata  were  further 
subdivided  into  numbers  of  persons  with 


chronic  disease  Avho  were  disabled  in  the  sense 
of  being  unable  to  be  about  their  usual  activi- 
ties at  some  time  during  the  study  year,  and 
those  whose  chronic  disease  did  not  keep  them 
from  work  or  other  usual  activities  at  any  time 
during  the  year. 

Tlie  number  of  patients  with  any  chronic  dis- 


Figiire  25.  Annual  age-  and  sex-speeifie  death  rates  from  tubereulosis,  all  forms,  for  3->ear  periods  around 
six  decennial  censuses,  1900—1950 — United  States  death  registration  States  (69). 


Table  4.  Annual  age-specific  death  rates  from  tuberculosis,  all  forms,  per  100,000  males  and  females  during 
3-year  periods  around  each  decennial  census,  expanding  death  registration  States,*  1900—1902  to 
1949-51 


Age 


I’eriod'  All 

ages  Under  1-4  ' 5-14 

15-24  25-34 

35-44 

45-54 

55-()4 

05-74 

75-84 

85  and 

1 yv.nT  \ 

\ 

over 

.Male 


1900  1902 

19.5.  3 

312.  8 

98.  0 

28.  8 

178.  7 

282.  4 

271).  9 

249.  3 

200.  0 

208.  1 

202.  0 

234.  2 

1909  1911 

108.  3 

232.  3 

87.  7 

25.  9 

144.  5 

223.  0 

248.  7 

231.  3 

242.  1 

238.  7 

207.  0 

151.  0 

1919-1921  . 

104.  8 

107.  3 

12.  2 

14.  2 

87.  1 

142.  7 

1 52.  4 

1 58.  5 

100.  4 

1 73.  8 

148.  0 

103.  8 

1929  1931 

03.  5 

43.  8 

20.  7 

0.  5 

40.  7 

77.  0 

95.  2 

108.  0 

1 14.  8 

123.  1 

1 15.  1 

84.  1 

1939  1941.. 

44.  2 

18.  1 

9.  3 

2.  9 

17.  2 

39.  0 

58.  3 

84.  1 

100.  1 

100.  8 

89.  4 

72.  0 

1919  1951 

25.  4 

5.  0 

4.  2 

1.  0 

4.  7 

12.  3 

20.  0 

45.  9 

09.  8 

83.  0 

85.  1 

70.  8 

Fciiiali) 


1900  1902 

177.  1 

200.  4 

91.  4 

40.  9 

2 1 3.  8 

277.  8 

218.  0 

101.  9 

1 08.  7 

219.  9 

2 14.  5 

1 08.  5 

1909  1911 

141.  1 

190.  7 

81.  2 

30.  0 

1 08.  3 

213.  7 

174.  7 

1 35.  3 

111.7 

181.  1 

184.  0 

1 19.  8 

1919  192U - 

91.  8 

89.  1 

37.  5 

18.  0 

124.  5 

141.  4 

1 1 1.  2 

90.  8 

99.  8 

1 32.  2 

1 43.  3 

100.  4 

1929  1931 

52.  0 

37.  1 

1 8.  9 

8.  0 

07.  0 

81.  8 

59.  0 

53.  8 

03.  2 

89.  7 

108.  3 

73.  2 

19.39  1941  . 

28.  8 

17.  2 

9.  3 

3.  0 

27.  8 

41.  1 

33.  1 

29.  (i 

37.  8 

55.  0 

09.  8 

55.  7 

1919  1951 

1 1.  3 

5.  7 

4.  0 

1.  1 

0.  9 

12.  9 

13.  7 

12.  3 

1 5.  7 

20.  0 

40.  5 

31.  8 

> All  rtic.i-  for  period-  |‘)00  1902  and  1909  II;  while  only  for  1919  .'ll;  nonwliil.i!  ))opnlalion  in  Uic  regiHfml ion 
.-ilat<; , war  aiiiall  during  the  first  decade  of  the  existence  of  t he  registration  area. 
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Table  5.  Chronic  diseases  among  persons  under  observation  in  December  of  each  study  year — Baltimore 
Eastern  Health  District  Morbidity  Study,  June  1,  1938— May  31,  1943 


Study  year 

Persons  with  chronic  dis- 
ease * per  1,000  observed 
population 

Ratio  to  rate  for  1st  year 
(1st  year  =100) 

Number  of  persons  with — 

Total 
persons 
observed 
in  De- 
cember 

Any 

chronic 

disease 

Dis- 

abling 

chronic 

disease 

Nondis- 

abling 

chronic 

disease 

Any 

chronic 

disease 

Dis- 

abling- 

chronic 

disease 

Nondis- 

abling 

chronic 

disease 

Any 

chronic 

disease 

Dis- 

abling 

chronic 

disease 

N ondis- 
abling 
chronic 
disease 

First 

128.  7 

51.  5 

77.  2 

100 

100 

100 

735 

294 

441 

5,  709 

Second  

144.  0 

51.  7 

92.  3 

112 

100 

120 

808 

290 

518 

5,  612 

Third 

156.  3 

54.  0 

102.  3 

121 

105 

133 

793 

274 

519 

5,  074 

Fourth 

182.  4 

63.  4 

119.  0 

142 

123 

154 

2 483 

2 168 

2 315 

2 2,  648 

Fifth 

187.  1 

52.  5 

134.  6 

145 

102 

174 

2 474 

2 133 

2 341 

2 2,  533 

Average  ^ 

159.  7 

54.  6 

105.  1 

' Exclusive  of  persons  in  tuberculosis  and  mental  institutions  throughout  a study  year. 

2 For  purely  administrative  reasons,  half  the  original  sample  of  blocks  were  dropped  at  the  end  of  the  third 
year  of  the  study.  The  blocks  to  be  dropped  were  selected  on  a random  basis,  so  the  percentages,  rates,  and 
averages  for  the  4th  and  5th  years  in  the  several  tables  are  based  on  the  retained  blocks  only. 

3 Simple  average  for  the  5 years. 


Table  6.  Death  rates  and  recovery  rates  among  persons  with  chronic  disease:  Baltimore  Eastern  Health  District 

Morbidity  Study,  June  1,  1938— May  31,  1943 


1st 

study 

year 


Total  persons  with  1 or  more  chronic  diseases  ^ 

Disabled 

Nondisabled ’ 

Disabling  chronic  cases: 

Prior  onset  (in  study,  1st  visit) 

Prior  onset  (moved  into  study) 

New  cases  (onset  within) 

Newly  disabled  (from  nondisabled) 

Gloved  out  (disabled  this  year) 

Full-time  years  of  observation  as  disabled  chronics 

Deaths  from  chronic  disease 

Annual  deaths  per  1,000  persons  with  disabling  chronic 

diseases 

Recovery  ■*  from  disabling  chronic  diseases 

Annual  recoveries'*  per  1,000  persons  with  disabling 

chronic  diseases 

Deaths  from  nonchronic  causes  among  persons  with 

disabling  chronic  diseases 

Annual  nonchronic  deaths  per  1,000  persons  with 

disabling  chronic  diseases 

Nondisabling  chronic  cases: 

Prior  onset  (in  study,  1st  visit) 

Prior  onset  (moved  into  study) 

New  cases  (onset  within) 

Nondisabling  this  year  (fi’om  disabling) 

Moved  out  (nondisabling  this  year) 

Full-time  years  of  observation  as  nondisabled  chronics_. 

Kecovery  * 

Annual  recoveries  "*  per  1,000  persons  with  nondis- 
abling chronic  diseases 


936 

399 

537 

293 

24 

82 


39 

390 

48 

123.  1 
3 


410 

61 

66 


45 

497 


2d 

study 

year 

3d 

study 

year 

4th 
study 
year  * 

5th 
study 
year  * 

All  5 
study 
years 

1,  009 

1,  016 

581 

556 

2 4,  098 

405 

376 

217 

177 

3 1,  574 

604 

640 

364 

379 

3 2,  524 

218 

200 

109 

105 

925 

36 

31 

13 

9 

113 

75 

59 

35 

19 

270 

76 

86 

60 

44 

266 

47 

38 

14 

23 

161 

355 

329 

184 

162 

1,  420 

44 

36 

21 

14 

163 

123.  9 

109.  4 

114.  1 

86.  4 

114.  8 

3 

5 

2 

13 

8.  5 

15.  2 

12.  3 

9.  2 

1 

3 

2 

5 

11 

2.  8 

9.  1 

10.  9 

30.  8 

7.  7 

405 

434 

273 

281 

1,  803 

64 

53 

33 

19 

230 

48 

47 

23 

10 

194 

87 

106 

35 

69 

297 

69 

64 

41 

44 

263 

546 

571 

339 

353 

2,  306 

5 

2 

7 

9.  2 

3.  5 

3.  0 

* Numbers  are  less  in  the  last  2 years  of  the  study  because  half  of  the  blocks  were  dropped  for  administrative 
reasons;  the  blocks  to  be  dropped  were  chosen  on  a random  basis. 

2 Includes  persons  in  long-term  institutions  as  well  as  those  in  short-term  hospitals  and  those  not  in  any 
hospital. 

3 Years  of  observation  in  the  study. 

■*  “Recovery”  means  that  the  person  became  free  of  all  chronic  diseases. 
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ease  increased  from  129  to  187  per  1,000  popu- 
lation. or  15  percent,  during  the  1-vear  interval 
between  the  middle  of  the  first  and  fifth  years 
of  the  study  (table  5).  However,  the  number 
of  nondisabled  chronic  patients  increased  from 
77  to  135  per  1,000  population,  or  71  percent, 
but  the  munber  of  the  disabled  chronic  patients 
increased  from  51  to  03  per  1,000  population, 
or  only  23  percent,  between  the  first  and  fourth 
study  yeai’S,  but  dropped  to  52  per  1,000  in 
the  fifth  year,  or  only  2 percent  increase  over 
the  fii-st  year.  Thus  it  appears  that,  at  least 
in  this  population,  tliere  was  a large  increase  in 
the  minor  chronic  impairments  that  ditl  not 
interfere  with  work,  school,  or  other  usual  ac- 
tivities, but  a much  smaller  increase  in  the 
chronic  diseases  that  interfered  with  usual  ac- 
tivities at  some  time  during  the  stud}'  year. 
Such  a situation  could  reflect  partial  cures  of 
persons  with  disabling  chronic  disease  that  en- 
abled them  to  pursue  work  or  otlier  usual  ac- 
tivitias  without  interruption,  but  it  could  als( 
mean  that  minor  chronics  are  increasing  rathei 
rapidly  in  the  population  or  that  major 
chronics  are  being  cured  or  are  dying  about  as 
fast  as  the  diseases  are  developing  in  other 
persons. 

Table  5 shows  rates  for  disabling  and  for 
nondisabling  chronic  diseases.  In  tlie  course 
of  the  study,  some  persons  jiassed  from  the  non- 
sick  group  to  the  status  of  a nondisabled 
cbi-onic  and  .some  passed  directly  into  the  status 


of  a disabled  chrouic.  Table  6 is  a tabulation 
of  the  number  of  chronic  patients  who  moved 
into  the  study  during  each  year;  the  new 
chronic  cases  among  persons  already  in  the 
study  group;  the  number  of  chronics  who 
moved  out  of  the  study  during  the  year;  and, 
finally,  the  number  who  recovered  from  and 
the  number  who  died  from  chronic  disease  dur- 
ing each  year. 

Considering  only  the  total  for  all  5 years, 
there  were  approximately  1,420  full-time  years 
of  observation  for  patients  disabled  from 
chronic  diseases  at  some  time  during  the  year, 
with  an  annual  death  rate  during  that  time  of 
115  per  1,000  persons  with  disabling  chronic 
disease  and  a recovery  rate  of  9.2  per  1,000. 
It  must  be  remembered,  however,  that  most  of 
the  chronic  patients  are  in  the  older  ages  where 
death  rates  are  high  among  the  nonchronic 
patients  also. 

Data  for  nondisabled  chronic  patients  show 
2,306  full-time  years  of  observation ; in  this 
group,  there  were  3.0  recoveries  per  1,000  years 
of  observation  of  nondisabled  chronic  patieiits. 

Sickness  Among  Tndiistrial  Workers 

Figure  26  shows  trends  of  sickness  and  acci- 
dents among  groups  of  male  and  female  indus- 
trial workers  (SS).  The  chart  on  the  left 
shows  illnesses  and  accidental  injuries  causing 
ab.sences  of  1 day  or  longer,  and  on  the  right, 
illnesses  and  nonindustrial  accidents  causing 


FiKiir«-  26.  Trend  of  illiies.<s  uniuiig  industrial  enipluyees,  1917-50,  for  cases  disabling  for  1 day  or  longer, 

and  1921—52  for  cases  disabling  for  8 days  or  longer  (55). 


CASES  DISABLING  FOR  I DAY  OR  LONGER  CASES  DISABLING  FOR  8 DAYS  OR  LONGER 
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absences  of  8 days  or  longer.  The  annual  rates 
for  cases  lasting  1 day  or  longer  fluctuate  from 
1,433  to  3,254  per  1,000  women,  compared  with 
859  to  1,775  for  men.  However,  the  annual 
rate  of  serious  cases  causing  disability  of  8 days 
or  longer  fluctuates  from  130  to  345  cases 
per  1,000  women,  and  for  men  from  about 
78  to  147.  In  both  severities  of  cases,  the 
rates  rise  to  a peak  in  the  year  1946,  with 
some  drop  by  1950  in  cases  lasting  1 day  or 
longer,  but  the  rates  for  cases  lasting  8 days 
or  longer  are  still  high  in  1952,  especially  for 
women.  No  data  on  these  two  series  are  avail- 
able after  1952.  Pi-esumably  the  rise  in  illness 
rates  beginning  around  1940  is  associated  with 
the  Second  World  War  effort,  during  which 
many  new  employees  were  added  by  industrial 
establishments.  New  employees  usually  suffer 
more  frequent  illness  than  seasoned  employees. 

Illness  and  Mortality  in  the  Armed  Forces 

Eecords  of  illness  (admissions  to  sick  report) 
among  the  active-duty  personnel  of  tlie  Army 
are  available  back  to  1819,  and  those  for  the 
Navy  back  to  1865.  Although  the  definition 
of  illness  that  involved  admission  to  an  Armed 
Forces  hospital  or  to  outpatient  medical  treat- 
ment must  have  varied  during  these  long  pe- 
riods, systematic  records  were  kept  of  the  total 
active-duty  personnel  and  of  the  numbers  ad- 
mitted to  sick  report  b}'  medical  officers  of  the 
varioiis  military  and  naval  organizations.  An- 
nual reports  of  the  numbers  and  rates  of  ill- 
ness, by  diagnosis,  for  the  whole  of  each  of  the 
three  armed  services  were  prepared  and  pub- 
lished under  the  direction  of  the  Surgeons  Gen- 
eral of  the  Ai’iny  {56),  Na’^’y  {57),  and  Air 
Force  {58)  and  are  still  available  for  practi- 
cally all  the  years  covered.  Flowever,  the  Air 
Force  has  been  in  existence  as  a separate  unit 
for  too  sliort  a time  to  make  long-time  trend 
studies  worth  while. 

Figure  27  (top)  shows  a year-by-year  record 
of  illness  in  the  Army  for  the  96  years  from 
1860  to  1955,  inclusive,  and  a similar  record 
for  the  Navy  for  all  except  the  first  5 years  of 
that  period.  A few  blanks  in  the  records  of 
illness  in  the  armed  services  have  been  esti- 


mated from  adjacent  years  or  from  other  types 
of  records  included  in  the  reports. 

The  lower  part  of  figure  27  shows  annual 
death  rates  for  the  whole  period  for  both  the 
Army  and  the  Navy,  together  with  a record  of 
civilian  death  rates  of  males  of  the  approxi- 
mate Armj"  and  Na'V’y  ages  in  the  expanding 
death-registration  States  from  1900  to  1955, 
and  for  Massacliusetts  from  1899  back  to  1860. 

In  the  United  States  death-registration 
States,  the  published  death  rates  for  males  aged 
15-24  and  25-34  were  averaged  as  approximat- 
ing the  average  age  of  the  armed  services  per- 
sonnel; in  Massachusetts,  the  death  rates  were 
published  for  the  ages  15-19,  20-29,  and  30-39 ; 
weighted  averages  of  rates  at  these  ages  were 
made  with  Aveights  of  1,  2,  and  1,  respectively. 
As  a check,  average  rates  of  this  kind  were 
made  for  Massachusetts  for  1900,  1905,  1910, 
and  1915,  and  compared  with  averages  for  the 
death-registration  States  for  the  same  years; 
the  average  rates  for  Massachusetts  and  for 
the  registration  States  were  very  similar  and 
showed  the  same  trend. 

The  death  rates  plotted  in  the  lower  part  of 
figure  27  show  high  peaks  in  Army  deaths  in  the 
three  major  wars  prior  to  1920,  in  spite  of  the 
fact  that  these  data  exclude  battle  casualties. 
During  the  Chdl  War  and  the  Spanish- Ameri- 
can War,  typhoid  fever  and  dysentery  Avere 
the  great  disease  killers.  Death  rates  in  the 
Navy  Were  also  rather  high  during  the  Civil 
War.  IIoAveA'er,  the  high  1898  typhoid  peak 
in  the  Army  has  no  counterpart  in  the  Navy, 
Avhere  there  Avas  little  exposure  to  such  diseases ; 
the  deaths  from  typhoid  were  largely  in  the 
Army  camps  Avithin  the  United  States  and  in 
the  Philippine  Islands  during  the  Philippine 
Insurrection.  The  several  peaks  in  Navy 
deaths  between  the  Civil  War  and  the  Spanish- 
American  War  were  due  to  the  sinking  of  ves- 
sels by  storms,  collisions  Avith  other  vessels,  and 
other  nonbattle  disasters.  The  large  peak  in 
1918,  Avhich  reflects  the  situations  in  the  Army, 
Navy,  and  among  civilians  represents  the  great 
influenza-pneumonia  pandemic  of  1918-19, 
Avhich  was  excessively  destructive.  For  about 
a decade  or  slightly  longer  after  the  1918-20 
influenza  epidemics,  the  Army,  Navy,  and 
civilian  death  rates  fluctuated  around  rather 
leA^el  lines,  but  by  1935  the  trend  of  all  three 
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Figure  27.  Trends  for  nearly  a century  of  annual  rates  of  illness  and  death  in  the  U.  S.  Army  and  Navy,  and 
among  civilian  males  of  comparable  ages;  all  causes  except  battle  casualties  and  disasters  such  as  deaths 
from  sinking  of  ships  by  storms  and  nonbattle  collisions,  1860—1955  (56.  57,  69). 
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death  rates  had  begun  a moderately  steep  drop 
which  was  only  partially  interrupted  by  small 
peaks  in  the  rates  for  the  armed  services  during 
the  Second  World  War  and  to  a slight  extent 
during  the  Korean  conflict. 

In  contrast  to  the  death  rates,  the  peaks  in 
illness  rates  (upper  half  of  fig.  27)  are  rela- 
tively lower  but  broader.  For  example,  the 
Army  mortality  peak  of  1898  during  the  Span- 
ish- American  War  pertains  to  1 year  only,  but 
the  morbidity  peak  lasted  for  3 years,  and 
it  was  nearly  a decade  before  the  rate  again 
reached  the  expected  level  on  the  basis  of  the 
prior  trend  of  illness.  The  1918  peak  of  in- 
fluenza cases  is  not  so  much  higher  than  the 
World  War  II  peak  of  1911,  in  spite  of  the 
tremendous  death  rate  in  1918. 

Prior  to  about  1885,  the  Army  mortality 
rates  were  highest;  Kavy  rates  second;  and 
civilian  rates  lowest.  But  aside  from  sliarp 
peaks  in  Army  and  Xavy  death  rates,  the  three 
sets  of  such  rates  in  the  lower  part  of  figure  27 
follow  rougldy  the  same  general  trend  from 
about  1885  to  1955.  These  trends  suggest  that 
trends  of  sickness  and  nonbattle  injiuy  in  the 
armed  services  are  similar  to  trends  of  diseases 
and  accidents  in  the  civilian  population  of  com- 
parable ages.  Tims,  it  may  be  tentatively  as- 
sumed tliat  trends  of  sickness  and  injury  among 
young  adult  males  in  the  civilian  population 
are  roughly  similar  to  sickness  and  nonbattle 
injuries  iu  the  armed  services. 

Trends  of  Illness  and  Death  Rates 

The  civilian  death  rates  have  few  of  tlie 
sharp  peaks  that  occur  in  rates  for  the  armed 
.services,  the  1918  influenza-pneumonia  pan- 
demic peak  being  the  only  sizable  one  (fig.  27). 
The  two  moderately  high  death  rates  for  civil- 
ians from  1860  to  1875  are  not  real  peaks  but 
waves  that  cover  5 or  more  years  rather  than  1 
or  2 years. 

Death  rates  have  declined  somewhat  more 
rapidly  than  case  rates  (fig.  28).  To  make  a 
more  clear-cut  comparison,  both  sets  of  rates 
have  been  averaged  in  10-year  groui^s,  but  the 
high  peaks  which  represent  unusual  conditions 
such  as  epidemics  and  disasters  as  well  as  bat- 
tle casualties  , have  been  omitted.  Data  for 
some  years  not  shown  in  the  official  reports 


because  of  unreliability  or  war  conditions  are 
generally  excluded  also  from  the  10-year  aver- 
ages. These  data  have  been  estimated  from 
previous  and  following  years  or  from  other 
types  of  data  reported  by  the  Armed  Forces, 
and  data  for  periods  of  less  than  10  years  are 
used  as  a basis  for  averages  of  more  or  less 
normal  values. 

These  10-year  aA^erages  of  normal  rates  for 
nonbattle  causes  of  illness  and  death  in  the 
armed  services,  mostly  for  peacetime  years,  af- 
ford a comparison  of  the  slope  (logarithmic 
A^ertical  scale)  of  the  sickness  rate  Avith  that  of 
the  death  rate  in  the  same  branch  of  the  armed 
sendees  and  A\dth  tlie  slope  of  the  death  rate 
among  ciAdlians  of  approximately  the  same 
ages  for  AA’hom  feAv  illness  records  are  available. 

Both  Army  and  Xavy  death  rates  from  all 
causes  except  battle  casualties  haA^e  decreased 
more  rapidly  than  illness  rates  for  the  same 
cause  groups  (fig.  28).  Also,  death  rates  from 
“disease  aud  accident”  among  civilian  males 
of  com[)arable  ages  have  decreased  at  a rate 
approaching  more  closely  that  of  death  rates 
iu  the  Army  and  XaA'y  than  of  illness  rates  in 
those  organizations.  If  the  above  observations 
are  true,  it  A\*ould  appear  reasonable  to  assume 
that  iu  tlie  ciAulian  population  also,  death  rates 
have  declined  at  a relatively  anore  rapid  rate 
than  illness  rates.  Although  no  longtime 
trends  of  ciAdlian  illness  rates  are  available, 
some  less  specific  data  support  the  same  bypotb- 
esis.  For  example,  some  communicable  dis- 
eases, such  as  diphtheria,  for  Avhich  both  im- 
munization and  eifectiA^e  therapeutic  agents  are 
available,  have  declined  more  rapidly  than 
others  for  Avhich  only  one  of  these  methods  is 
available.  For  such  a disease,  there  are  tAvo 
aA^ailable  methods  of  saving  liA^es — by  preA^ent- 
ing  cases  and  by  preventing  deaths  of  patients 
in  Avhom  the  diseases  do  occur,  compared  Avith 
one  method  Avhere  only  one  of  these  tAvo  pro- 
cedures is  available. 

The  left  half  of  figure  29  shoAvs  the  trend  of 
death  rates  from  disease,  exclusive  of  accidents 
and  battle  casualties,  for  Army  enlisted  per- 
sonnel stationed  in  the  continental  United 
States  and  Alaska,  and  for  the  entire  Xavy. 
Death  rates  for  civilians  axe  the  death  rates  for 
males  of  approximate  military  ages  in  the  ex- 
panding death-registration  States  from  1900  to 
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1955 ; prior  to  1900,  the  civilian  mortality  data 
are  for  males  of  approximate  military  ages  in 
Massachusetts  (for  ages  nsed  to  obtain  a civil- 
ian group  of  approximate  average  age  of 
active-duty  Armed  Forces  personnel,  see 
page  33). 


Death  rates  from  disease  and  accident  among 
civilian  males  of  approximate  average  military 
ages  were  on  the  same  general  level  as  death 
rates  from  nonbattle  causes  among  men  in  the 
Army  and  Navy.  However,  figure  29  shows 
that  from  about  1885  to  1955  the  death  rates 


Figxire  28.  Long-time  average  trends  in  the  U.  S.  -4rnty  and  Navy  of  annual  rates  of  admissions  to  sick  report, 
annual  days  sick,  and  annual  deaths,  all  exclusive  of  the  results  of  battle  casualties  and  exceptionally  high 
peaks  of  illness  and  death  due  to  epidemics,  nonbattle  loss  of  ships,  and  other  disasters,  1830—1953. 
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from  disease  only  among  civilians  of  compa- 
rable ages  are  consistently  higher  than  death 
rates  from  disease  only  among  Army  and  Navy 
enlisted  personnel,  except  during  the  typhoid 
epidemic  of  1898  in  the  Array  and  the  influ- 
enza-pneumonia epidemics  of  1918-20.  This 
reversal  from  the  situation  for  deaths  from  dis- 
ease and  accident  (exclusive  of  battle  casual- 
ties) may  be  due,  at  least  in  part,  to  the  screen- 
ing out  of  men  with  chronic  or  other  long-du- 
ration diseases  and  physical  impairments  in  the 
careful  entrance  examinations  by  the  armed 
services  and  to  the  discharge  for  disability  of 
persons  who  became  physically  or  mentally  un- 
fit for  further  service  because  of  illness,  acci- 
dent, or  battle  casualty  while  in  the  armed 
services. 


The  lower  right  box  of  figure  29  shows  ad- 
missions to  sick  report  for  disease  only.  The 
Army  data  has  the  usual  characteristics  of  data 
including  both  accident  and  disease,  such  as 
peaks  due  to  epidemics,  but  the  Navy  peaks  are 
less  frequent  and  usually  lower  than  the  Army 
peaks  of  admissions  to  sick  report  for  disease 
only.  The  Army  peak  of  1898  was  quite  sharp, 
and  it  was  about  a decade  after  the  peak  before 
the  admission  rate  returned  to  the  approximate 
level  of  an  extension  of  the  general  trend  of  the 
rates  when  the  high  and  sharp  peaks  are  dis- 
regarded. However,  the  1918  influenza  peak 
in  the  Army  is  more  like  other  epidemic  peaks. 

The  annual  days  sick  per  person,  computed 
from  Army  and  Navy  data  on  noneffectives  for 
disease  only  are  shown  in  the  upper  right  box 


Figure  29.  Trends  among  enlisted  men  in  the  U.  S.  Army  stationed  in  the  continental  United  States  and  Alaska, 
and  in  the  entire  U.  S.  Navy,  of  annual  illness  rates  from  disease  only,  rates  of  annual  days  sick  from 
disease  only,  and  annual  death  rates  from  disease  only,  with  annual  death  rates  from  disease  only  among 
civilian  males  of  comparable  ages,  1860—1955. 
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Figure  30.  Annual  death  rates  from  all  causes  in  Greater  New  York  City  and  its  component  parts  of  earlier 
years,  with  special  reference  to  pestilential  diseases,  1804— 19S5. 
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XoTE : Populations  of  the  Old  City  of  New  York  ranged  from  96,373  in  1810  to  830,012  in  1860 ; of  Former 
Cities  of  New  York  and  Brooklyn  from  1,391,194  in  1870  to  2,253,848  in  1890;  and  of  Greater  City  of  New  York 
from  3,437,202  in  1900  to  8,005,000  in  1955. 


in  figure  29.  The  trend  is  much  the  same  as 
in  admissions  to  sick  report  except  from  about 
1922  to  1938,  when  there  was  little  change  in 
the  average  level  of  the  annual  days  sick  per 
pei-son,  particularly  for  the  Army. 

J.ong-Time  '1'reml.s  in  Cities 

d’he  health  agencies  of  a fetv  cities  have  com- 
piled and  published  annual  death  rates  from  all 
causes  for  long  periods.  'I'he  New  York  City 
Health  Department  (SO)  has  recorded  death 
rates  for  Greater  Xew  ^"ork  and  its  predece.ssor 
components  for  about  150  years,  back  to  1804 
Gig.  3(t).  .V  It  hough  data  for  the  very  early 
years  may  be  deficient,  the  Xew  ^"ork  City 
Health  Department  estimates  that  the  uiiie- 
poi'ted  deaths  would  not  exce(*(l  10  percent. 
'I’he  chief  rea.son  foi-  intio<hiciiig  this  <'liart  at 
this  f>oint  is  to  show  that  |)estileiit ial  diseases 
such  as  cholera,  smallpox,  and  typhus  were 
still  causing  some  deaths  in  the  last  decade  of 
the  19th  century  and  wei<^  causing  numerous 
deaths  just  prior  to  the  Civil  \\'ar.  d’lius,  the 


few  large  epidemics  in  the  armed  services  were 
not  unusual.  However,  the  general  level  of 
death  rates  is  high  here  because  the  city  includes 
old  and  young,  sick  and  well,  so  death  rates  are 
higher  than  among  healthy  young  men  such  as 
those  in  the  armed  services. 

Since  1900,  the  only  extensive  ei)idemic  was 
the  influenza  2>andemic  of  1918-19,  which 
seems  small  comjjared  with  cholera  epidemics 
in  1832,  184!),  and  1854,  with  2,500  to  5,000 
deaths.  More  than  1,000  cholera  deaths  oc- 
curi'ed  in  1800.  Between  1830  and  18(50,  cholei'a 
outbreaks  in  three  ,se2)arate  years  brought  the 
annual  death  rate  from  all  causes  in  New  York 
City  to  45  or  more  ])er  1,000  |)oj)ulat  ion. 
.\lthough  the  numbers  of  deaths  are  smaller, 
smallpox  epidemics  are  noted  eight  times  be- 
tween 1824  and  1891.  Other  2)estilential  dis- 
eases, such  as  yellow  fever,  relapsing  fever,  and 
typhu.s,  occurred  (diiefly  prior  to  about  1880. 
'I'his  interesting  history  of  di’eaded  diseases  in- 
ilicat»*s  that  civilians  as  well  as  t he  armed  serv- 
ices expei-ieii(;ed  large  (‘pidemics  of  diseases 
t hat  ar(*  now  rare  in  t his  count  ry. 
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Life  Expectancy 

Life  expectancies  are  the  figures  most  usually 
quoted  from  life  tables.  The  following  defini- 
tion of  life  expectancy  appears  in  a report  of 
the  Bureau  of  the  Census  (60)  : “The  complete 
expectation  of  life  at  [birth  or]  a specified  age 
is  the  average  number  of  years  lived  by  mem- 


bers of  a hypothetical  cohort  of  individuals, 
assumed  to  be  subject  throughout  the  remainder 
of  their  lives  to  the  age-specific  mortality  rates 
observed  in  a given  time  period.” 

Inasmuch  as  the  risk  of  mortality  changes 
with  time,  and  since  in  the  past  century  the 
change  in  most  countries  has  been  toward  lower 


Figure  31.  Increase  in  life  expectancy  at  birth  in  a period  of  a century  or  longer  for  males  and  females  in  the 
United  States  and  in  3 countries  of  Western  Europe  (63—66). 
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death  rates,  life  expectancy  based  on  a given 
year  or  a short  series  of  years  understates  the 
actual  expectancy  of  the  cohort  as  time  passes. 
To  correct  for  this  chronological  change  in 
death  rates  and  consequently  in  life  expectan- 
cies, the  generation  life  table  has  been  devel- 
oped, in  whicli  life  expectancy  at  ditl'erent  ages 
of  the  cohort  is  computed  as  that  of  the  chron- 
ological year  when  the  cohort  reaches  the  given 
age.  Thus,  when  death  rates  are  declining  and 
consecpiently  life  expectancy  is  increasing,  the 


life  expectancy  of  the  cohort  has  the  advantage 
of  the  increase,  with  the  result  that  the  gener- 
ation life-table  expectancy  comes  nearer  what 
would  be  found  if  the  coliort  could  be  followed 
through  85  to  100  years  to  obtain  an  actually 
observed  average  length  of  life  (67).  Pi-e- 
sumably,  if  mortality  is  increasing  in  a country, 
the  generation  life  table  would  show  shorter 
life  expectancies  than  the  usual  life  table. 

As  yet,  relatively  few  generation  life  tables 
have  been  made  and,  indeed,  their  construction 


Figure  32.  Increase  in  the  half-century,  1901  to  1953,  in  the  percentage  of  the  life-table  cohort  of  persons 
born  alive  who  will  still  be  alive  at  specified  ages.  United  States  death  registration  States. 
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'would  not  be  possible  for  a country  without 
mortality  data  over  a time  period  of  some  85 
years  or  more.  Therefore  the  life  expectancies 
plotted  for  the  four  countries  in  figure  31,  after 
the  pattern  used  by  Sydenstricker  {€2),  are 
from  the  type  of  life  table  which  is  usually 
based  on  mortality  for  periods  of  1 to  10  or 
15  years  only. 

As  seen  in  figure  31,  the  slopes  of  the  lines 
representing  life  expectancy  not  only  increase 
but  take  a more  or  less  sudden  upward  turn 
at  some  specific  period.  In  the  United  States, 
the  change  occurs  about  1890;  in  England  and 
Wales,  about  1891  to  1900;  in  France,  in  1861- 
65;  and  in  the  Nethei’lands,  about  1870-79. 
EA'en  Avith  these  differences,  it  appears  that 
average  life  expectancy  took  a rather  abrupt 
upward  turn  at  some  time  during  the  last 
half  of  the  19th  century,  when  knowledge  of 
better  anesthetics,  the  beginnings  of  bacteriol- 
ogy, and  better  methods  of  sterilization  were  all 
improving  the  techniques  of  medicine  and  sur- 
gery, with  resulting  great  inci'eases  in  the  num- 
bers of  major  surgical  operations. 

The  life  expectancies  of  females  have  been 
consistent!}'  higher  than  those  of  males.  The 
excesses  in  the  life  expectancy  of  women  over 
men,  according  to  these  recent  life  tables,  is 
least  in  the  Netherlands,  next  in  England  and 
Wales,  and  approximately  the  same  in  tlie 
United  States  and  in  France.  However,  there 
seems  to  be  some  tendency  toAvard  an  increasing 
excess  of  the  life  expectancy  of  women  over  men 
in  France  and  the  United  States,  and  a decreas- 
ing excess  in  the  Netherlands. 

Percentage  of  Life  Table  Cohort 
Alive  at  Different  Ages 

Another  function  or  column  of  the  life  table 
is  the  number  (or  percentage)  of  the  hypo- 
thetical cohort  of  100,000  infants  bom  aliA’e 
at  a given  time  Avho  would  be  still  aliA-e  at  dif- 
ferent ages.  A comparison  of  these  pex’cent- 
ages  for  life  tables  for  different  chronological 
periods  gh^es  a good  idea  of  trends  in  mortal- 
ity and  life  expectancy. 

Figure  32  shows  these  percentages  of  the 
cohort  of  persons  who  would  be  still  alive  at 
different  ages  according  to  life  tables  based  on 
the  registration  States  of  the  United  States  in 
1900-1902  (midpoint  1901),  and  in  1953.  Ac- 


cording to  the  1953  life  table,  97  percent  of  the 
liveborn  infants  would  be  still  alive  at  the  end 
of  the  first  year  since  birth,  compared  with  87 
percent  according  to  the  1901  table ; at  25  years, 
95  percent  are  still  alive  compared  with  74 
percent  for  the  1901  table;  at  50  years,  89  per- 
cent compared  with  59  percent  by  the  1901 
table,  and  at  85  years,  17  percent  compared 
with  6 percent  by  the  1901  table.  In  other 
Avords,  nearly  three  times  as  many  persons 
out  of  the  100,000  cohort  of  1953  would  be 
expected  to  reach  their  85th  birthday  accord- 
ing to  death  rates  of  1953  as  according  to  the 
1901  table.  If  the  life  table  had  been  made  on 
a generation  basis,  the  estimate  would  have 
been  more  realistic  and  would  have  shown  even 
more  persons  who  would  be  expected  to  sur- 
A'ive  to  their  85th  year  of  age  {66, 66) . 

Mental  Diseases 

Mental  diseases  are  such  a large  group  and 
require  such  long  and  extensive  hospital  care 
that  it  seems  worth  Avhile  to  shoAv  trends  of 
important  specific  diagnoses.  New  York  State 
data  are  used  for  the  psychoses  {67) . 

Trends  of  Specific  Mental  and  N ewological 
Diseases 

The  left  half  of  figure  33  shoAvs  trends  of  5- 
period  moAung  averages  of  annual  rates  of  first 
admissions  to  psychotic  hospitals  for  each  of 
7 mental  diseases  per  1,000  total  population ; on 
the  right,  rates  for  males  and  females  for  the 
same  seven  diagnoses  are  shown. 

The  left  half  of  figure  33  also  shows  that  first 
admission  rates  for  5 of  the  7 diagnoses  have 
increased  considerably  since  1925,  but  rates 
for  2 diseases,  manic  depressh^e  psychosis  and 
general  paresis,  have  decreased  rather  sharply. 
Admission  rates  for  schizophrenia  are  the  high- 
est but  the  percentage  increase  since  1925  has 
been  less  than  that  of  the  other  four  diagnoses 
that  have  been  increasing. 

The  right  half  of  figure  33  indicates  that  ad- 
mission rates  for  senile,  manic-depressive,  and 
involutional  psychoses  are  higher  for  women 
than  for  men,  but  cerebral  arteriosclerosis, 
alcoholic  psychosis,  and  general  paresis  have 
higher  rates  for  men,  the  percentage  excess  for 
men  over  women  being  particularly  large  for 
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the  hi.'t  two  types  of  psychoses.  J'chizophreniti 
adrai?sion  rates  were  slightly  higher  for  men  up 
t"  the  early  forties,  but  the  reverse  is  true  for 
years  since  that  time. 

Donohue  and  Remein  (6’^)  show  the  deatli 
rates  from  paresis  in  the  death-registration 
State^  from  192.3  to  1951  and  the  rates  of  first 
admissions  for  paresis  to  State  mental  insti- 


tutions in  the  continental  I'nitcd  States.  Fig- 
ure 31  indicates  that  the  death  rate  from  pa- 
resis declined  gradually  from  5.8  per  lOO.tHH) 
population  in  1925  to  :’).5  in  1911,  after  which 
there  was  a sudden  (.lro[)  to  0.7  in  1951.  First 
admissions  for  paresis  tt)  State  mental  institu- 
tions increased  gradually  from  1.1  [ler  ltH),00(> 
})opulation  in  192(1,  the  first  year  of  the  contiu- 


Figure  33.  Trends  of  first  admissions  (5-period  inov 

mental  hospitals, 

925  1930  1935  1940  1945  1950 


ing  averages)  for  speeific  psychoses  to  New  York  State 
hy  sex,  1925—55. 
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uous  annual  record,  to  5.1  in  1939,  but  by  1912 
started  a rather  sharp  drop  to  1.6  per  100,000 
in  1951.  During  the  whole  period  from  1926 
to  1951,  the  percentage  that  paresis  admissions 
constituted  of  admissions  of  all  psychotics  to 
State  mental  institutions  decreased  fairly  con- 
sistently, from  9.5  in  1926  to  3.0  in  1951. 

Figure  34.  Trends  of  annual  rates  per  100,000  popu- 
lation for  paresis  mortality  in  the  death  registra- 
tion States,  and  of  first  admissions  for  paresis  to 
State  mental  institutions  in  the  United  States, 
1926-51. 


Epileptics  and  Mental  Defectives 
There  are  little  or  no  data  on  the  number  or 
proportion  of  epileptics  and  mental  defectives 

Figure  35.  Trends  of  annual  first  admissions  (5- 
period  moving  averages)  of  epileptics  and  mental 
defectives  without  psychosis  to  institutions  for  the 
care  of  those  diseases  and  to  mental  hospitals. 
United  States,  1929-51. 


in  the  general  population.  However,  data  are 
available  on  the  number  of  persons  sutfering 
from  these  diseases  who  are  in  institutions  for 
the  care  of  these  diseases,  and  on  the  smaller 
numbers  of  persons  who  are  in  mental  hospitals 
although  they  are  not  sutfering  from  any  psy- 
chosis. Trends  of  five-period  moving  averages 
of  first  admissions  to  such  institutions  and  hos- 
pitals in  the  United  States  are  shown  in  figure 
35. 

While  there  have  been  large  fluctuations  in 
the  number  of  epileptics  and  mental  defectives 
in  these  institutions,  the  five-period  moving  av- 
erages of  first  admissions  of  epileptics  indicates 
that  the  numbers  admitted  for  such  care  have 
decreased  from  about  2.5  to  1.4  per  100,000 
population,  or  44  percent,  during  the  18  years 
from  1933  to  1951.  First  admissions  of  mental 
defectives  have  decreased  from  9.1  in  1930  to  7.9 
per  100,000  population  in  1951,  or  13  percent. 
Some  of  this  decrease  may  reflect  lack  of  facili- 

Figure  36.  Trend  of  death  rates  from:  (a)  all  causes; 
(b)  chronic  noninfectious  diseases  except  of  the 
heart;  and  (c)  all  heart  diseases — death  registra- 
tion States,  1900—55;  and  trend  of  first  admission 
rates  for  all  mental  diseases  to  New  York  State  civil 
hospitals,  1900—53. 


Note  : See  p.  45,  for  method  of  adjusting  data  for 
changes  made  in  1948  in  the  International  Classifica- 
tion of  Causes  of  Death. 
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ties  for  the  care  of  more  epileptics  and  mental 
defectives,  but  the  newer  therapies  may  have 
made  it  possible  for  some  epileptics  to  live  satis- 
factorily outside  of  institutions,  which  does  not 
seem  to  be  true  for  the  type  of  mental  defective 
that  needs  institutional  care. 

All  Psychotics 

Figure  36  shows  ti’ends  of  five-period  moving- 
averages  of  fii-st  admissions  to  all  psychotic 
hospitals  in  New  York  State  from  1900  to  1953, 
in  contrast  to  trends  of  deaths  from  all  causes, 
all  heart  diseases,  and  all  other  chronic  non- 
infectious  diseases  in  the  expanding  death-reg- 
istration States. 

New  York  State  reports  {67)  show  first  ad- 
missions from  1909  to  1953 ; data  for  1900-1908 
are  estimated  by  computing  the  ratio  of  first 
to  total  admissions  during  the  10  years  1909- 
1918,  and  applying  the  average  of  the  ratios 
to  the  total  admissions  for  each  year  from  1900 
to  1908.  The  ratios  were  quite  similar  through- 
out this  period,  so  the  average  of  these  ratios 
was  used  to  make  the  estimates  of  first 
admissions. 


Except  for  a slight  dip  in  the  1920’s,  the  per- 
centage increase  in  the  rates  of  firet  admissions 
to  hospitals  for  psychotics  has  been  consid- 
erable during  the  half  century.  In  contrast, 
death  rates  from  all  causes  in  the  United  States 
death-registration  States  have  decreased  grad- 
ually, except  for  the  1918  peak  of  the  great 
influenza  pandemic.  However,  by  chance  or 
for  some  unknown  reason,  death  rates  from 
heart  diseases  and  first  admission  rates  to  psy- 
chotic hospitals  in  New  Yoi'k  State  have  par- 
alleled each  other  on  this  logarithmic  vertical 
scale,  both  rates  having  doubled  in  the  last 
half  century.  Noninfectious  chronic  diseases 
except  of  the  heart  have  shown  only  a small 
increase,  but  among  this  group,  malignant  neo- 
plasm, diabetes,  and  ulcer  of  the  stomach  and 
duodenum  have  shown  large  increases  (fig.  38). 

Trends  of  Mortality 

A comparison  of  the  trends  of  death  rates 
from  all  causes  among  persons  of  different  age 
groups  is  of  interest.  Figure  37  shows  the 
trends  of  mortality  in  the  United  States  ex- 
panding death-registration  States  for  six  age 


Figure  37.  Trends  of  annual  death  rates  from  all  causes  for  each  of  eight  age  groups — U.  S.  death  registration 

States,  1900—1955. 
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groups,  Avith  a breakdown  of  the  youngest 
group  (under  5 years)  into  under  1 year  and 
1^  yeare  of  age  (69).  Since  this  chart  has  a 
logarithmic  A’^ertical  scale,  the  slopes  of  the  lines 
indicate  the  relative  or  percentage  changes 
rather  than  actual  changes  in  the  rates.  The 
age-group  1-4  years  shows  the  largest  percent- 
age decrease  in  the  55  years  since  1900,  from 
19.6  to  1.2  per  1,000  children  of  those  ages,  or 
9-1  percent,  compared  with  82  percent  for  in- 
fants under  1 year  of  age  and  86  percent  for 
the  whole  group  under  5 years  of  age. 

Considering  the  ages  above  5 years,  the  left 
half  of  the  chart  shoAvs  that  the  slopes  of  the 
lines  which  represent  the  percentage  changes  in 
the  death  rates  decrease  regularly  as  age  in- 
creases, Avith  the  least  decline  in  the  mortality 
of  the  oldest  age  group,  65  years  and  over. 

Figure  38  shoAvs  the  trend  of  mortality  from 
various  important  causes  or  groups  of  causes 
of  mortality  (69).  The  infectious  diseases, 
botli  acute  and  chronic,  are  declining  rather 
rapidly  and,  with  the  exception  of  syphilis  and 
sequelae,  haA’e  been  declining  for  the  major 
part  of  the  56  years  of  mortality  records  but 
Avith  an  accelerated  decrease  since  about  1940. 

It  Avas  not  thought  accurate  or  advisable  to 
adjust  all  mortality  rates  from  1948  back  to 
1900  to  the  leA’el  of  the  sixth  revision  of  the 
International  Lists  (70),  so  the  rates  for  1950 
to  1955  were  adjusted  to  the  level  of  the  fifth 
revision  on  the  basis  of  a ratio  obtained  be- 
tAveen  the  tAvo  revisions  from  mortality  data 
for  1949,  a sample  of  Avhich  was  coded  and  tabu- 
lated by  both  the  fifth  and  sixth  revisions  of  the 
International  Lists  {69).  This  process  gives 
the  correct  slope  to  the  trends  of  mortality  dur- 
ing the  half  century  because  the  A’ertical  scale 
is  logarithmic  or  relath'^e.  However,  the  actual 
rates  for  1950  to  1955  will  not  necessarily  be 
the  same  as  the  official  rates  based  on  the  sixth 
revision  of  the  International  Classification. 
Since,  on  a semilogarithmic  chart,  the  relatiA'e 


or  percentage  slope  of  a giA’en  line  is  the  same 
Avhether  the  rates  are  large  or  small,  the  con- 
version was  done  graphically. 

Figure  38.  Trends  of  death  rates  from  important 
specific  causes,  U.  S.  death  registration  States, 
1900-1955. 
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Mortality  and  Illness  in  Urban  and  Rural  Areas 


111  the  tirst  three  decades  of  the  :20th  cen- 
tury there  was  much  discussion  and  writing- 
alK3ut  death  rates  in  urban  areas  compareil  with 
rural  areas,  especially  death  rates  from  tuber- 
culosis. 

Mortality 

As  most  of  the  tuberculosis  sanatoriums  were 
and  still  are  located  outside  the  cities,  and  as 
there  were  at  that  time  few  vital  statistics  of- 
fices in  the  United  States  which  allocated 
deaths  to  the  place  of  residence  of  the  decedent, 
many  tuberculosis  patients  who  lived  in  cities 
died  in  sanatoriums  in  rural  areas  and  were 
counted  as  deaths  of  rural  people.  Studies 
based  on  New  York  State  deaths  from  tuber- 
culosis were  made  l>y  Sydenstricker  (7f),  De- 
Porte  (72),  and  Whitney  (7J),  with  special 
reference  to  the  risk  of  tuberculosis  in  urban 
areas  compared  with  the  risk  in  rural  areas. 
Although  the  methods  were  ditl'erent,  these  and 
other  authors  agreed  that  age-adjusted,  resi- 
dence-corrected death  rates  from  tuberculosis 
were  higher  in  urban  than  in  inial  areas. 

Parkhur.st  (7^)  also  studied  mortality  from 
tuberculosis  (all  forms)  by  age  and  se.x  in  New 
York  City,  in  other  urban  places  in  New  York 
."^tate,  and  in  rural  parts  of  New  York  State  in 
the  years  IO2O-0I.  Among  females,  the  age 
• iirves  of  mortality  rates  fi-om  tubei-culosis 
were  <piite  similar  in  New  ^'ork  City,  in  other 
urban  areas,  anti  in  riiial  areas,  and  the  age 
curve  for  rural  males  was  not  gieatly  dillerent 
fi’oiii  that  for  ruial  females.  However,  the  age 
t iirve  of  tubei-cuh)sis  mtiitalily  lor  New  ^'oik 
City  males  was  tpiite  dill'erent,  lising  fitnn  10 
per  100,tt0tj  population  at  10-14  years  of  ag(*  to 
100  at  Tn'*  04  years  and  to  104  at  0.">  74,  but  with 
a drt<j>  to  110  at  7't  anti  over.  'I'lie  curve  for 
inbaii  iiiah^s  outsitle  of  New  ^ Ork  City  was  iu- 
teriiiediate  between  I htjse  ftu'  New  ^btrk  City 
anti  for  lural  males  but  uit»re  like  the  .New 
York  City  curve  than  the  curve  for  rural  males. 

Further  tlata  in  the  same  stiuly  lor  .Vew 
Yt»rk  Stalti  e.xt.lusive  of  .Vew  Vt>ik  City  indi- 
' ate  that  the  e.xiremely  high  I iiberttulosis  d(*ath 
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rates  for  males  were  due  largely  to  the  foreign- 
born  and  the  native-born  of  foreign  parents; 
rates  for  native  white  males  of  native  parents 
were  not  greatly  above  those  for  females,  but 
15-34  year  old  native  white  females  of  foreign- 
born  parents  had  considerably  higher  rates 
than  younger  or  older  females  of  that  racial 
category. 

In  another  study,  Parkhurst  {7o)  shows  for 
the  3-year  period  1949-51  average  anniial  mor- 
tality rates  from  all  causes,  adjusted  for  age 
and  corrected  for  residence,  with  similar  rates 
by  age  and  sex,  for  two  groups  of  places:  those 
with  populations  of  less  than  10,000  and  rural 
areas:  and  central  cities  of  50,000  and  over  in 
metropolitan  areas  of  New  York  State  (fig. 
39). 

The  age  curves  of  death  rates  from  all  causes 
among  males  living  in  cities  and  towns  of  the 
two  different  sizes  lie  close  together,  but,  excej)t 
for  the  age  groups  5-34  years  for  males  and 
under  35  years  for  females,  the  age-specific 
death  rates  as  well  as  the  age-adjusted  rates  for 
all  ages  are  consistently  higher  in  the  central 
cities  of  50,000  and  over  in  metropolitan  areas 
than  in  places  under  10,000  and  in  rural  areas 
in  noninetropolitan  districts.  Death  i-ates 
among  persons  35  years  of  age  and  older  ai-e 
slightly  but  consistently  higher  in  cities  of 

50,000  or  over  in  metropolitan  areas.  The 
same  may  be  said  of  death  rates  of  females  e.x- 
cept  that  the  excesses  of  urban  rates  over  rural 
rates  for  j)ersons  over  35  years  of  age  ai-e 
slight  ly  smaller  than  among  males. 

d'he  same  study  shows  annual  age-adjusted 
and  residence-coi-rected  death  i-ates  fi'om  heart 
disease,  tuberculosis,  ])ueumonia,  diabetes,  cir- 
rhosis of  the  liver,  neplii'itis,  and  accidents  and 
suicide  in  li)49-5l  (fig.  40).  All  these  dis- 
eases, except  )ieplii'itis,  have  higher  rales  in 
central  cities  of  50,000  or  inoix^  population  in 
metropolitan  ai-eas  than  in  cities  of  10,000  lo 

50.000  population  in  metropolitan  and  non- 
iiiet  I'opolitan  areas  and  in  cities  of  less  than 

10.000  population  and  I'ural  areas  in  the  same 
two  types  of  areas.  'I'lie  rates  for  the  two 
groups  of  smallei-  cities  are  simple  averages  of 

l.oiiK-'l'ioie  'rreiiilH  in  IIIiicnn  and  MtMlical  (lure 


Figure  39.  Annual  age-sex  specific  death  rates  from  all  causes  among  residents  of  cities  of  50,000  and  over  in 
metropolitan  areas  as  compared  with  residents  of  towns  under  10,000  and  rural  parts  of  nonmetropolitan 
areas  in  New  York  State  exclusive  of  New  York  City,  1949—51  (.75). 


rates  for  the  given  cause  in  cities  of  the  given 
size  in  metropolitan  and  nonmetropolitan  areas. 
However,  the  two  accident  categories  and  sui- 
cide show  a regular  progression  but  this  pro- 
gression is  from  low  rates  in  the  large  cities  to 
higher  rates  in  the  smaller  cities  and  rural 
areas. 

Dorn  (76)  shows  mortality  rates,  by  sex,  for 
urban  and  rural  areas  in  New  York  State  and 
for  the  native  white  population  living  in  com- 
munities of  different  sizes  in  Ohio  in  1930.  The 
Ohio  data  are  exclusive  of  deaths  in  institutions 
and  the  rates  are  all  standardized  for  age  and 
corrected  for  residence.  Comparison  is  made 
between  rural  and  urban  death  rates,  with  the 
urban  rates  divided  into  those  for  cities  of 
100,000  and  over,  10,000  to  100,000,  and  2,500 
to  10,000.  For  males  and  also  for  females,  the 
Ohio  rates  were  slightly  lower  in  rural  areas 
(8.7  for  males  and  8.3  for  females)  than  in 
urban  places  combined  (10.4  and  8.6,  respect- 
ively). Standardized  rates  for  males  living  in 
cities  of  100,000  and  over,  10,000  to  100,000,  and 
2,500  to  10,000  Avere  23,  18,  and  15  percent,  re- 
spectively, in  excess  of  those  for  males  living  in 
i-ural  areas.  Corresponding  ratios  for  females 


living  in  cities  of  similar  sizes  were  only  5,  2, 
and  1 percent,  respectively,  in  excess  of  those 
for  females  living  in  rural  areas. 

Dorn  also  shows  annual  death  rates  from  all 
causes  for  the  period  1929-31  for  rural  areas 
of  NeAV  York  State  compared  with  urban 
places,  subdivided  into  six  groujAS  of  cities  of 
different  sizes,  from  250,000  and  over  to  2,500- 
10,000  population.  Considering  all  urban  places 
together,  the  annual  death  rate,  standardized 
for  age,  Avas  11.4  per  1,000  population,  com- 
pared Avith  11.0  in  rural  places,  or  about  4 
percent  greater  in  the  urban  area.  The  other 
population  sizes  of  cities  Avith  annual  death 
rates  3 percent  or  more  above  corresponding 
rates  for  rural  areas  Avere:  250,000  and  over, 
annual  rate  of  12.7  per  1,000,  or  15  percent 
above;  10,000-25,000, 11.3  per  1,000  population, 
or  3 percent  above;  and  2,500-10,000  popula- 
tion, 11.9  per  1,000,  or  8 percent  above  the  rural. 

Illness  Data  From  Household  Surveys 

In  a study  of  illness  obtained  by  household 
surveys  in  18  States,  Dorn  (76)  shows  rates 
among  residents  of  rural  open  country  and  of 
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villages  and  cities  of  three  sizes.  Case  rates, 
standardized  for  age  for  all  causes  of  illness, 
are  shown  by  sex  for  each  of  these  four  types 
of  areas  for  all  cases  recorded  in  the  survey  and 
for  cases  that  were  disabling  in  the  sense  that 
they  kept  the  patient  from  usual  activities  for 
1 day  or  longer,  whether  work  away  from 
home,  housework,  school,  or  other  usual  activi- 
ties. In  this  study,  case  rates  of  illness  were 
somewhat  higher  in  towns  under  5,000  in  popu- 
lation and  in  those  of  5,000  to  100,000  than  in 
rural  open  country  or  in  cities  of  100,000  or 


more  population.  This  was  true  of  all  recorded 
cases  and  also  of  cases  that  disabled  for  1 day 
or  longer. 

In  simultaneous  surveys  {12,  IS)  of  illness 
in  three  types  of  places — Cattaraugus  County, 
X.  Y.,  open  country  and  villages  ranging  up 
to  900  population,  and  the  city  of  Syracuse, 
X.  Y. — the  same  schedule  and  methods  were 
used,  with  some  interchange  of  field  interview- 
ers between  areas  of  the  three  types.  Figure  41 
shows  the  data  for  respiratory  and  total  cases 
classified  as  nondisabling,  disabling  for  1 day 


Figure  40.  Annual  death  rates  from  10  rather  specific  causes  in  large  cities,  small  cities,  and  towns  and  rural 
areas  in  New  York  State,  exclusive  of  New  York  City,  1949—51  (75). 
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Figure  41.  Annual  case  rales  of  all  illness  and  of 
respiratory  diseases  as  found  among  farm  residents 
and  small  villages  in  Cattaraugus  County,  N.  Y.,  and 
in  the  city  of  Syracuse,  N.  Y.,  1929—32. 
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or  longer,  Avith  cases  confined  to  bed  for  1 day 
or  longer  as  a subgroup  of  disabling  cases. 

Annual  illness  rates  for  all  causes  per  1,000 
population  Avere  slightly  higher  in  the  open 
countiy,  A’aiying  from  1,229  there  to  1,193  in 
the  A’iHages  and  811  in  Syracuse,  Avith  respira- 
tory cases  A\arying  from  803  per  1,000  popula- 
tion to  T13,  and  626,  in  the  same  three  types  of 
areas,  respectiA’ely.  Variation  in  disabling 
respiratory  cases  folloAved  the  same  pattern  but 
AA’as  less  than  that  in  total  cases ; disabling  non- 
respiratory  cases  AA'ere  more  frequent  in  the 
A’illages  than  in  the  open  country,  but  the  dif- 
ferences A\'ere  relatiA^ely  small.  Respiratory 
cases  confined  to  bed  for  1 day  or  longer  varied 
only  from  175  to  182  per  1,000  population, 
Avith  the  villages  haA’ing  slightly  higher  rates 
for  total  and  for  both  respiratory  and  non- 
respiratory  bed  cases.  Nondisabling  case  I’ates 
sliOAved  tlie  greatest  A-ariability  from  one  type 
of  area  to  another  in  total  case  rates  and  also 
in  respirator}'  case  rates,  Avith  rural  open  coun- 
try having  the  highest  rates  and  Syracuse  the 
loAvest.  Thus,  the  data  in  figure  41  indicate 
tlie  greatest  variability  in  the  mildest  type  of 
cases,  Avhich  are  most  likely  to  be  forgotten  by 
the  family  informant,  Avith  practically  no 
variation  in  bed  cases,  Avhich  are  least  likely  to 
be  forgotten. 

Little  information  is  available  to  deny  or 
corroborate  the  finding  of  less  illness  in  cities 
than  in  rural  areas;  hoAvever,  it  Avould  appear 
that  in  a comparison  in  which  the  months  be- 
tAveen  the  interview  when  the  illness  record  was 


obtained  and  the  months  for  which  illness  was 
obtained  are  held  constant,  one  would  have 
the  most  accurate  comparison  of  urban-rural 
illness  rates. 

Case  rates  for  nearly  every  illness  category 
and  for  nearly  every  month  are  lower  for  Syra- 
cuse than  for  the  open  country  and  the  villages 
in  Cattaraugus  County  (fig.  42).  However, 
this  finding  must  be  viewed  with  some  skepti- 


Figiire  42.  For  three  types  of  areas  (open  country, 
village,  and  city)  recorded  case  frequency  of  ill- 
ness of  different  severities  with  constant  intervals 
between  the  time  of  the  family  interview  and  the 
period  for  which  illness  was  recorded. 


— — — CATTARAUGUS  COUNTY  RURAL  - CATTARAUGUS  COUNTY  VILLAGES  SYRACUSE  CITY 


Figure  43.  Annual  first  admission  rates,  standardized 
for  age,  for  all  psychoses  of  residents  of  cities  and 
towns  of  four  sizes  to  New  York  State  civil  hospitals, 
1929-31. 


Public  Health  Monograph  No.  48,  1957 


49 


Fijjure  44.  Annual  lirjit  adnii!>>iun  rates  for  six  spe- 
cific psychoses  to  New  York  State  civil  hospitals  for 
all  ages  of  both  sexes,  corrected  for  residence  and 
standardized  for  age,  urban  and  rural  parts  of  New 
York  State,  1929—31. 
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cism  since  interviewers  in  rural  areas,  wliere 
fewer  ajrents  and  salesmen  come  to  the  houses, 
reported  that  they  were  received  more  cordially 
than  they  were  in  Syracuse.  Because  of  the 
more  cooperative  attitude  of  the  informants, 
the  reports  to  interviewers  in  rural  areas  may 
have  Ijeen  more  complete  than  the  reports  to 
interviewers  in  S}’racnse.  The  fact  that  the 
only  larijte  and  consistent  dillerences  between 
urban  and  rural  illness  rates  occur  in  the  non- 
disahlini^  category,  in  which  the  memory  factor 
is  the  greatest  handicap,  also  suggests  caution 
in  accepting  the  findings  as  to  these  urban  and 
lairal  illness  rates. 

Mental  llinc.ss 

•\Ialzljerg  (77)  shows  data  on  average  annual 
first  admi.ssions  for  all  mental  diseases  to  Xew 


York  State  civil  hospitals  during  the  3-year 
period  ending  June  30,  1931.  For  both  sexes 
combined,  first  admission  rates  for  all  psychoses, 
corrected  for  residence  and  standardized  for 
age,  for  the  1 groups  of  towns  and  cities  (ex- 
cluding Xew  York  City)  with  ])opulations  of 
•2,r)00  to  200,000  ranged  from  88  per  100,000 
population  in  the  two  groups  of  cities  of  2,500- 

25.000  to  107  in  cities  of  100,000-200,000  popu- 
lation (tig.  13) . 

For  males,  the  first  admission  rates  for  all 
psychoses,  corrected  for  residence  and  stand- 
ardized for  age,  for  the  1 groups  of  towns  and 
cities  (excluding  XeM'  York  City)  with  popu- 
lations of  2,500  to  200,000  ranged  from  98  per 

100.000  popidation  in  cities  of  10,000-25,000  to 
113  in  cities  of  100,000-200,000  population  (fig. 
13) . The  towns  of  2,500-10,000  population  had 
only  a slightly  higher  rate  (100  per  100,000) 
than  the  lowest  rate  of  98  per  100,000,  hut 
otherwise  the  rates  incivased  slightly  but  regu- 
larly with  size  of  city. 

Xone  of  the  rates  for  all  psychoses  for  fe- 
males in  the  four  city-size  groups  was  above 
100.  First  admission  rates  for  all  psychoses 
for  females  increase  gradually  hut  regularly 
from  71  in  towns  of  2,500  to  10,000  popidation 
to  98  in  cities  of  100,000  to  200,000.  Bates  in 
three  of  the  four  city  sizes  are  less  than  in  an}’ 
cit^'-size  category  for  males,  and  rates  for  all 
four  city-size  categories  for  females  are  con- 
siderably less  than  corresponding  city-size  cate- 
g;ories  for  males. 
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]MaIzberg  shows  also  that  the  annual  first 
admission  rate  for  all  psjThoses  for  males  from 
all  urban  places  (adjusted  to  New  York  State 
population  15  years  old  and  over)  was  lid  per 
100,000  population  compared  Avith  65  for  all 
rural  areas.  The  corresponding  first  admission 
rates  for  females  from  all  urban  and  all  rural 
places  were  90  and  58  per  100,000,  respectively. 

First  admission  rates  for  all  ages  of  both 
sexes,  corrected  for  residence  and  standardized 
for  age,  are  shown  in  figure  14  for  six 
specific  psychoses  for  urban  and  rural  parts  of 
New  York  State.  The  first  admission  rates  to 
mental  hospitals  for  5 of  the  6 psychoses  Avere 
approximately  tAvice  or  more  than  twice  as 
high  for  urban  places  as  for  rural  areas.  The 
only  real  exception  Avas  manic-depressive  psy- 
chosis but  schizoplu’enia  Avas  just  under  tAvice 
as  high.  The  admission  rate  for  manic-depres- 
siA’e  psychosis  was  also  liigher  for  urban  places 
but  Avas  mucli  less  than  twice  the  rural  rate. 


Malzberg  also  shows,  by  age,  first  admissions 
for  all  psychoses  and  for  two  specific  psychoses 
from  urban  and  rural  areas  for  the  3 years 
ending  June  30,  1931.  Figure  45  shoAvs  these 
data  in  graphic  form.  The  rates  for  all  psy- 
choses (left  box),  corrected  for  residence,  are 
consistently  higher  for  admissions  from  urban 
places,  and  the  excess  of  urban  over  rural  rates 
increases  with  age,  until  at  75  years  and  over 
the  urban  first  admission  rates  are  more  than 
tAvice  as  high  as  the  rural  rates. 

Schizophrenia  rates  are  consistently  higher 
for  urban  residents  at  every  age  from  10 
through  74  years,  with  the  peak  rates  in  both 
urban  and  rural  groups  at  25-29  years  of  age, 
Avhen  the  urban  rate  is  71  percent  higher  than 
the  rural  rate. 

Manic-depressive  psychosis  admission  rates 
are  consistently  higher  for  urban  residents  10- 
54  years  of  age  and  75  years  and  OA’er,  but  from 
55-74  years  the  reverse  is  true. 


Trend  and  Age  Variation  of  Mortality  and  Morbidity 
From  Influenza  and  Pneumonia 


Influenza  and  its  frequent  complication, 
pneumonia,  and  the  excessiA’ely  high  death 
rates  all  over  tlie  Avorld  during  the  great  in- 
fluenza pandemic  of  1918-19  haA^e  given  rise 
to  much  clinical,  laboratory,  and  statistical  re- 
search. Rather  frequent  epidemics  of  mod- 
erate seA'erity  occurred  in  tlie  last  quarter  of  tlie 
19th  and  tlie  first  lialf  of  the  20th  centuries,  but 
nothing  AA’ithin  modern  times  has  approached 
the  1918-19  pandemic,  Avith  its  estimated 
550,000  deatlis  in  excess  of  the  usual  expectancy 
in  tlie  United  States  in  those  years  {78)  and  a 
total  of  21,642,000  deaths  credited  to  influenza 
and  pneumonia  throughout  the  Avorld  in  the 
three  AvaA’es  of  that  epidemic. 

In  Jordan’s  Epidemic  Influenza  (7.9)  esti- 
mates of  deaths  from  infiuenza-pneumonia  are 
given  by  country  and  summarized  by  continent 
(pp.  228-229)  as  follows:  North  America, 


1,075,685;  South  America,  327,250;  Europe, 
2,163,303;  Asia,  15,757,363;  Australia  and 
Oceania,  965,254;  Africa  and  Madagascar, 
1,353,428;  total,  21,642,283. 

E.  Symes  Thompson  {80),  in  a study  of  in- 
fluenza epidemics  in  Great  Britain  from  1510 
to  1890,  traces  tlie  major  epidemics  that  oc- 
curred during  that  380-year  period  and  dis- 
cusses some  20  of  them.  Included  in  this  list 
is  an  epidemic  in  1173.  These  epidemics  all 
appear  to  be  due  to  influenza  and  have  been  so 
described  in  earlier  writings,  but  they  differ 
markedly.  Many  originated  on  the  Continent 
and  others  spread  from  England  to  Europe 
and  Asia. 

In  studies  of  influenza,  the  statistical  measure 
most  commonly  used  of  the  extent  of  an  epi- 
demic is  tlie  death  rate  from  influenza  and 
pneumonia  in  excess  of  the  usual  seasonal  ex- 
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Figure  46.  £xce$$  aimual  death  rates  from  influenza  and  pneumonia  in  the  populations  of  various  States  and 

groups  of  cities  in  the  United  States,  1887—1956. 
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pectuiicy,  with  account  taken  of  tieiul  also. 
This  expectancy  is  measured  in  dill'erent  ways 
hut  always  to  reiJiesent  a base  expectancy,  usu- 
ally in  weekly  rates  (annual  basis)  exclusive  of 
epidemic  increases.  Such  a norm  or  average  for 
the  ditl'erent  weeks  of  a year  may  be  ba.sed  on 
a median  of  rates  for  each  of  the  52  weeks 
<jver  a reasonable  period  of  years,  or  for  a h)iig 
series  of  years  if  there  is  no  trend  in  the  rate's 
or  if  con-ection  is  made  for  trends  not  asso- 
ciate<l  with  epidemics. 

'Ireiid 

Influen/.a  epidemics  spread  so  rapidly  and 
last  such  a shoit  lime  in  a given  community 
that  weekly  death  rales  ai'e  es.sential  to  give  a 
realistic  picture!  ejf  (he  true  e-xe^e-ss  mejilalily 
that  ex;cur.-.  eliiiing  a give!ii  e*pide*mic,  (he  (rue 
dura(iem  e<f  the  epide-mie;,  aiiel  edhe*i'  e:harac(ei’- 
i.t(ies  of  (he-  dise-ase-,  llowe-ve-r,  in  I he!  IJiiile-el 


States,  eleaths  from  influenza  and  pneumemia 
were  not  generally  tabidated  by  weeks  prior 
to  September  1!)18,  Avhen  the  great  panelemic 
began;  therefore,  excess  deaths  in  opielemics  be- 
feire  that  time  can  be  measureel  by  memthly 
elata  only. 

'riie  earliest  iece)rels  neiw  available  feer  any 
Stale  in  the  United  States  are  deallis  by  months 
from  influenza  and  juieumouia  in  Massacliu- 
selts.  The.se  monthly  excess  death  rates  (an- 
nual basis)  are  shown  in  the  two  to])  .sections  of 
figure  -ft)  for  the  years  1887  to  liMO,  inclusive, 
during  which  time  12  small  and  moderate-sized 
outbrc'aks  occiined;  the  larger  ones  include 
those  with  peaks  in  daiiuary  181)0,  Decembei-- 
.laiiiiary  181)1-1)2,  .Tanuary  181)1),  and  March 
11)00  {81,83). 

Figiiri!  4i>  also  shows  inlliieiiza  and  piieii- 
moiiia  (!xcess  death  J'ates,  by  months,  in  a group 
of  1)5  largecilies  in  the  United  Slalcis  from  .laii- 


l.oiig-Tinu!  'I'rcnilH  in  llliifhM  ami  Mcdit-al  Uarc 


Figure  46.  Excess  annual  death  rates  from  influenza  and  pneumonia  in  the  populations  of  various  States  and 
groups  of  cities  in  the  United  States,  1887—1956. — Continued 


uary  1910  through  August  1918,  during  which 
period  3 epidemics  occurred  with  peaks  in  Jan- 
uary 1916,  January  1917,  and  April  1918.  Be- 
ginning with  September  1918,  data  for  the 
same  group  of  35  cities  are  shown  by  weeks  to 
the  end  of  1921.  Starting  with  January  1922 
(fig.  46),  the  record  is  continued  by  weeks  for 
a group  of  90  representative  cities  to  the  end  of 
1942,  after  which  time  the  data  ai’e  shown  by 
weeks  for  a group  of  56  large  cities  to  the  end 
of  1950,  at  which  time  6 cities  were  added  to 
make  62  cities  carried  until  early  in  1956  {82). 

Figure  46  shows  the  high  fall  peak  of  the 
great  pandemic,  which  occurred  in  October  1918 
and  was  followed  by  two  smaller  secondary 
peaks  in  December  1918  and  January  1919  re- 
spectively. These  latter  peaks  are  higher  than 
any  peak  of  influenza  mortality  that  has 
occurred  since  that  time,  except  the  peak  of  1920. 

During  the  70  years  represented  in  figure  46, 
1887  to  1956,  inclusive,  there  were  41  epidemics. 
These  ranged  in  size  from  three  which  showed 


excess  deaths  in  only  a few  geographic  sections, 
with  no  measurable  excess  for  the  total  of  all 
sections  of  the  United  States,  to  the  pandemic 
of  1918-19,  which  was  excessively  sevei'e  in  all 
sections  but  less  severe  in  some  than  in  others. 
Table  7 summarizes  these  epidemics  with  re- 
spect to  total  actual  excess  death  rates  from 
influenza  and  pneumonia,  date  of  middle  of 
the  peak  week,  and  number  and  dates  of  the 
weeks  that  were  found  to  be  above  the  normal 
expectancy  of  influenza-pneumonia  death  rates. 

Figure  46  for  IMassachusetts  and  the  several 
groups  of  cities  in  the  United  States  shows 
only  the  excess  deaths  credited  solely  or  pri- 
marily to  influenza  and  pneumonia.  But,  con- 
trary to  first  expectations,  it  was  found  that 
peaks  of  excess  mfluenza-pneumonia  mortality 
were  accompanied  by  small  peaks  of  deaths 
credited  to  causes  other  than  influenza  and 
pneiunonia.  The  first  task  was  to  find  the  ex- 
tent of  these  peaks  of  deaths  not  credited  to 
influenza  or  pneumonia  which,  nevertheless. 
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occiUTed  lit  approximately  the  same  time  as  the 
deaths  in  the  iutlueuza  epidemics.  This  process 
consisted  of  treating  the  weekly  death  rates 
from  all  causes  for  the  same  groups  of  cities  in 
approximately  the  same  way  as  those  from  in- 
fluenza and  pneumonia,  to  obtain  death  rates 
from  all  causes  in  excess  of  normal  expei-tancy. 


As  data  on  deaths  from  all  causes  were  not 
available  for  all  of  the  90-city  group  in  figure 
40  the  data  for  the  35  large  cities  included  in 
that  figure  were  continued  from  1921  to  the  end 
of  1934,  and  data  for  the  group  of  56  large 
cities  were  used  for  the  period  1935  to  1950, 
with  the  addition  of  6 cities  from  1951  to  the 


Table  7.  Siinimary  of  epideinifs  of  influenza  and  pneumonia  in  Massachusetts  and  in  groups  of  cities  in  the 

United  States,  1887—1956 


Date  of  epidemic  and  .sections  with  higliest 

.Actual 

excess 

rate 

per 

^^'ednesday  of 
peak  week  or 

Total  period  considered  as  above 
normal 

and  lowest  total  excess 

100,000 

during 

whole 

epidemic 

month  of  peak 

Num- 
ber 
of — 

Months  or  weeks  included 

Massachusetts; 

Early  1890 

34.  8 

January  1890 

Months 

1 

January  1890. 

Spring  1891.  - . 

23.  9 

May  1891 

3 

April-June  1891. 

December  1891 -February  1892. 

1891-92 

98.  5 

January  1892 

3 

Spring  1893 

35.  5 

April  1893 

4 

March-June  1893. 

1893-94 

33.  0 

December  1893. 

2 

December  1893- January  1894. 

Early  1 895 ..  — 

31.  0 

February  1895.. 

3 

February- April  1895. 

Spring  1897-  . . 

15.  4 

March  1897.-  __ 

2 

February— Alarch  1897. 

1898-99 

34.  7 

January  1899 

3 

December  1898-February  1899. 

Spring  1900  _ 

47.  8 

March  1900 

3 

March-May  1900. 
January-March  1901. 

Earl\"l901 

17.  1 

February  1901.. 

3 

Early  1905 

13.  8 

February  1905.  . 

3 

,J  a n ua  r y-  March  1905. 

1907-08 

19.  7 

December  1907  . 

3 

December  1907-February  1908 

Spring  1915 — . 

35  large  cities: 

12.  0 

April  1915  - 

2 

March- April  1915. 

1915-10 

22.  8 

January  1910 

2 

December  1915-January  1910. 

Early  1917 

14.  0 

January  1917 

2 

J anuary-F(‘bruary  1917. 

Spring  1918 

21.  1 

April  1918 

4 

January- April  1918. 

1918-19 

550.  5 

Oct.  10,  1918... 

Weeks 

31 

Sept.  15,  19 18- Apr.  19,  1919. 

90  representatiye  cities: 

Early  1920 . 

99.  3 

Feb.  1 1,  1920 

12 

Jan.  4-IMar.  27,  1920. 

High:  Mountain 

159.  5 

Feb.  11,  1920... . 

14 

Jan.  4- Apr.  10,  1920. 

lx)w:  Pacific 

57.  7 

Feb.  1 1,  1920 

11 

Jan.  18-Ai)r.  3,  1920. 

Early  1922 

18.  3 

Feb.  22,  1922... 

12 

.Ian.  8-A])r.  1,  1922. 

High;  Pacific  

30.  3 

Feb.  22,  1922... 

9 

Jan.  29- Apr.  1,  1922. 

Low:  South  .Vtlantic 

9.  4 

Mar.  29,  1922... 

8 

Feb.  19-Apr.  15,  1922. 

1922  23  ...  

‘29.  9 

Feb.  21,  1923. -- 

17 

Nov.  20,  1922-Mar.  24,  1923. 

High:  West  North  (.'entral 

53.  3 

Feb.  28,  1923... 

18 

Nov.  20,  1922-Mar.  31,  1923. 

Ix(w:  West  South  (k-ntral 

0.  7 

Feb.  28,  1923... 

10 

Jan.  14-Mar.  24,  1923. 

1925-20- _ .. 

25.  3 

Mar.  ‘24,  1920... 

17 

Jan.  31-May  29,  1920. 

High:  West  South  ('entral 

58.  8 

Feb.  10,  1920... 

20 

Nov.  8,  1925-Mar.  27,  1920. 

lx)w:  Pacific.-  

9.  3 

,Ian.  0,  1920 

9 

Dec.  27,  192.5- Feb.  27,  1920. 

Spring  1928  . ... 

1 1.  0 

May  9,  1928 

19 

Mar.  1 l-.Iulv  21,  1928. 

High;  .Middle  .Atlantic 

20.  9 

May  9,  1928  . 

19 

Mar.  Il-July  21,  1928. 

Low:  West  North  Central 

4.  9 

May  2,  1928 

10 

.Apr.  8-.Iuii(‘  It),  1928. 

Wint.-r  1928  29.- 

44.  4 

Jan.  9,  1929 

12 

Nov.  25,  1928  Feb.  10,  1929. 

High:  liast  Sijiith  Central  . 

92.  0 

Jan.  9,  1929 

9 

Dec.  2,  1928- Feb.  2,  1929. 

L<jw:  New  I'ingland. 

42.  3 

Jan.  23,  1929  .. 

9 

Dec.  30,  1928- Mar.  2,  1929. 

Winter  19.30  31 

10.  4 

Jan.  28,  1931  . .. 

10 

Dec.  28,  1930  A])r.  18,  1931. 

High:  South  Atlantic 

27.  2 

F(4).  11,  1931  . .. 

1(> 

Dec.  ‘28,  1930  Apr.  18,  1931. 

Lovy;  lia.st  North  (.'entral  . _ .. 

9.  7 

F(4).  25,  1931 

10 

Jan.  1 1 Mar.  21,  1931. 

liarly  1932 

7.  4 

.Mar.  23,  1932... 

9 

Feb.  14  Aiir.  10,  1932. 

High:  .Mountain 

•24.  1 

.Ian.  0,  1932  

17 

Dec.  13,  1931  Apr.  9,  1932. 

D<w:  I'iast  .N(jrth  (,'entral 

4.  0 

•Mar.  2,  1932  ... 

7 

Feb.  14  Apr.  2,  193‘2. 

Winter  1932  33 

19.  2 

Dec.  28,  1932 

1 1 

Nov.  20,  I932-F(4).  4,  1933. 

High:  Wei,t  .North  ('eiitr.al 

4 '2.  7 

Dec.  28,  1932.. 

15 

Nov.  ‘20,  1932  Mar.  4,  1933. 

Djw;  lia.it  North  (,’entral 

13.  8 

Dec.  28,  1932. 

12 

Nov.  0,  193‘2-Jan.  28,  1933. 

Winter  1931  35 

5,  4 

Jan.  9,  1935 

9 

Dec.  2,  1934  Fi4).  2,  1935. 

High:  I'iast  South  (.'entral 

28.  3 

Jan.  9,  1935  ... 

17 

Nov.  25,  1934  Mar.  23,  1935. 

l/iw;  -Midille  Atlantic 

5.  3 

Jan.  2,  1935  ... 

9 

Nov.  18,  1934  Jan.  19,  1935. 
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middle  of  11)56.  Of  the  6 cities  added,  all  Avere 
in  the  Moimtain  States  and  5 were  under  100,- 
000  in  population,  but  the  Mountain  States 
Avere  poorly  represented  and  additional  cities 
AA'ere  badly  needed  for  the  study.  The  AA'eekly 
excess  death  rates  from  influenza  and  pneu- 
monia AA’ere  then  subtracted  from  the  excess 


death  rates  from  all  causes  for  the  same  AA’eeks 
to  obtain  Aveekly  excess  death  rates  from  causes 
credited  primarily  to  diseases  other  than  influ- 
enza and  pneumonia  AA’hich  occurred  during 
influenza  epidemics,  usually  AA’ith  peaks  in  the 
same  AA’eek  as  the  influenza  peak. 

It  AA’ould,  of  course,  haA’e  been  better  to  have 


Table  7.  Summary  of  epidemics  of  influenza  and  pneumonia  in  Massachusetts  and  in  groups  of  cities  in  the 

United  States,  1887—1956 — Continued 


Date  of  epidemic  and  sections  Avith  highest 

Actual 

excess 

rate 

per 

tVednesday  of 
peak  week  or 

Total  period  considered  as  above 
normal 

and  loAvest  total  excess 

100,000 

during 

whole 

epidemic 

month  of  peak 

Num- 
ber 
of — 

Months  or  weeks  included 

90  representative  cities — Continued 
Winter  1935-36  . 

12.  5 

Feb.  26,  1936... 

ll’eefcs 

22 

Dec.  22,  1935-May  23,  1936. 

High:  East  South  Central.  . .. 

61.  1 

Mar.  25,  1936... 

24 

Dec.  1,  1935-May  16,  1936. 

Low:  Pacific.  _ . _ . . 

4.  5 

Mar.  4,  1936 

6 

Feb.  9-Mar.  21,  1936. 

Winter  1936-37 

18.  4 

Jan.  6,  1937 

11 

Dec.  20,  1936-Mar.  6,  1937. 

High:  Mountain.. 

68.  0 

Jan.  20,  1937 

11 

Dec.  13,  1936-Feb.  27,  1937. 

Low:  Middle  Atlantic 

11.  4 

Jan.  6,  1937 

7 

Dec.  27,  1936-Feb.  13,  1937. 
Feb.  5- Apr.  8,  1939. 

Early  1939.  . ... 

5.  2 

Mar.  1,  1939 

9 

High:  East  North  Central 

11.  8 

Mar.  1,  1939  . 

7 

Feb.  12-Apr.  1,  1939. 
Jan.  22- Mar.  11,  1939. 

Low:  Middle  Atlantic 

2.  9 

Feb.  8,' 1939.. 

7 

Earlv  1940 

1.  9 

Feb.  14,  1940... 

6 

Jan.  21-Mar.  2,  1940. 

High:  West  South  Central.  . 

13.  5 

Feb.  7,  1940 

8 

Jan.  21-Mar.  16,  1940. 

Low:  South  Atlantic 

5.  8 

Jan.  31,  1940 

5 

Jan.  21-Feb.  24,  1940. 

Winter  1940-41 

5.  4 

Jan.  29,  1941... 

10 

Dec.  15,  1940-Feb.  22,  1941. 

High:  Mountain 

15.  6 

Jan.  8,  1941 

6 

Dec.  22,  1940-Feb.  1,  1941. 

Low:  East  North  Central  . 

1.  9 

Jan.  29,  1941... 

4 

Jan.  19-Feb.  15,  1941. 

56  cities: 

Winter  1942-43  ^ 

High:  East  and  West  South  Central 

9.  1 

Jan.  13,  1943 

16 

Dec.  20,  1942-Apr.  10,  1943. 

Loav:  New  England 

5.  4 

Apr.  14,  1943... 

8 

Mar.  21-Mav  15,  1943. 

\Miiter  1943-44 

14.  4 

Dec.  29,  1943... 

11 

Nov.  28,  1943-Feb.  12,  1944. 

High:  East  and  West  South  Central 

25.  7 

Dec.  29,  1943... 

15 

Nov.  28,  1943-Mar.  11,  1944. 

Low:  Pacific.  

9.  8 

Jan.  5,  1944 

11 

Dec.  5,  1943-Feb.  19,  1944. 

Winter  1945-46 

3.  7 

Dec.  26,  1945... 

1 1 

Nov.  25,  1945-Feb.  9,  1946. 

High:  Mountain 

16.  9 

Feb.  20,  1946- -. 

13 

Dec.  2,  1945-Mar.  2,  1946. 

Low:  Pacific  .. 

2.  9 

Dec.  26,  1945. -- 

12 

Dec.  23,  1945-Mar.  16,  1946. 

liarh’  1947 

2.  5 

Mar.  26,  1947... 

11 

Feb.  16-May  3,  1947. 

High:  West  North  Central 

9.  3 

Mar.  12,  1947... 

12 

Feb.  16-May  10,  1947. 

Low:  Soutli  .Atlantic 

2.  6 

Apr.  2,  1947 

8 

Mar.  9-May  3,  1947. 

Winter  1947-48  ' . ..  

High:  East  and  West  South  Central 

6.  5 

Feb.  25,  1948... 

12 

Dec.  28,  1947-Mar.  20,  1948. 

Low:  Pacific  . 

4.  1 

Jan.  14,  1948. -- 

14 

Dec.  14,  1947-Mar.  20,  1948. 

Winter  1948-49  ' 

High:  East  and  West  South  Central 

2.  9 

Feb.  2,  1949 

8 

Dec.  26,  1948-Feb.  19,  1949. 

Low:  Mountain 

2.  6 

Mar.  16,  1949... 

8 

Mar.  13-May  7,  1949. 

Earlv  1950 

2.  7 

Mar.  22,  1950... 

9 

Feb.  26-Apr.  29,  1950. 

High:  West  North  Central 

3.  3 

Mar.  29,  1950.. . 

8 

Feb.  19-Apr.  15,  1950. 

East  and  West  South  Central 

3.  3 

Mar.  29,  1950.- 

11 

Feb.  19- May  6,  1950. 

Low:  Middle  Atlantic  . . 

3.  2 

Mar.  22,  1950... 

9 

Feb.  26-Apr.  29,  1950. 

South  Atlantic  

3.  2 

Mar.  29,  1950.. . 

11 

Feb.  12-Apr.  29,  1950. 

Mountain  . _ 

3.  2 

Feb.  22,  1950... 

6 

Feb.  19-Apr.  1,  1950. 

62  cities: 

Early  1951 . 

3.  8 

Mar.  14,  1951... 

10 

Feb.  11-Apr.  21,  1951. 

High:  New  England 

6.  5 

Feb.  28,  1951... 

8 

Feb.  11-Apr.  7,  1951. 

Low:  East  North  Central 

3.  1 

Mar.  21,  1951... 

11 

Mar.  4-May  19,  1951. 

Earlv  1953  . _ . 

6.  9 

Feb.  11,  1953... 

13 

Dec.  28,  1952-Mar.  28,  1953. 

High:  Mountain  ... 

13.  0 

Jan.  28,  1953 

14 

Dec.  14,  1952-Apr.  21,  1953. 

Low:  East  North  Central. 

3.  4 

Feb.  11,  1953... 

11 

Dec.  28,  1952-Mar.  14,  1953. 

* No  measurable  excess  in  the  group  of  cities  as  a whole,  but  excesses  in  some  geographic  sections. 
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had  a i-ecord  of  influeuza-pnemuonia  epidemics 
for  the  same  population  group  for  the  whole 
70  years  included  in  figure  46.  Plowever  meth- 
o<ls  of  recordkeeping  and  disease  classification 
are  not  infrequently  changed,  so  for  such  a 
study  as  the  present  one,  one  has  to  compro- 
mise and  put  together  such  trend  data  as  are 
available. 

The  two  end  boxes  of  figure  47  show  the 
maximum  heights  of  the  excess  rates  from  in- 
fluenza and  pneumonia  in  seA’eral  of  the  same 
epidemics,  and  the  variation  in  the  time  that 
the  rates  exceeded  the  usual  expectance’.  The 
peak  week  of  each  epidemic  is  plotted  in  the 
center,  with  the  weeks  before  the  peak  on  the 
left  and  the  weeks  after  the  peak  on  the  right. 
Comparison  of  the  excess  cun’es  for  the  same 
epidemic  in  the  two  end  boxes  of  figure  47 
shows  that  the  curves  of  excess  rates  are  simi- 
lar, whether  they  ai’e  based  on  the  90  cities 
(right  box)  or  the  35  large  cities  (left  box). 
Although  some  of  this  similarity  comes  from 
the  fact  that  many  of  the  same  cities  are  in- 
cluded in  both  groups,  it  appeal’s  to  indicate 
that  the  characteristics  of  the  epidemics  tend  to 
lie  similar  in  different  places  in  the  United 
.States. 

Figure  48  shows  e.xcess  death  rates  from  in- 


fluenza-pneumonia and  from  all  causes  in  the 
several  groups  of  cities,  bj’  weeks  from  Sep- 
tember 1918  to  the  summer  of  1956. 

As  already  indicated,  the  periods  of  practi- 
cally every  epidemic  of  influenza  and  pneu- 
monia that  appear  in  the  middle  section  of 
figure  48  have  a small  epidemic-like  peak  in 
the  bottom  section  for  causes  other  than  in- 
fluenza and  pneumonia,  corresponding  approx- 
imately in  time  with  the  influenza  peak  in  the 
middle  section  of  the  chart.  There  are  a few 
summer  peaks  in  the  “other  causes”  when  no 
influenza  epidemic  is  present;  investigation  in- 
dicated that  these  small,  usually  1-week  peaks, 
were  from  some  cause  other  than  influenza; 
occasional!}^  they  were  caused  by  deaths  due  to 
several  days  of  extremely  hot  weather.  The 
dates  on  the  chart  for  these  1-week  summer 
peaks  are  in  italics  to  indicate  that  they  are 
unrelated  to  influenza  epidemics  (83). 

The  next  question  that  arises  is.  What  are 
the  causes  other  than  influenza  and  pneumonia 
that  show  these  small  peaks  when  an  epidemic 
of  influenza  occurs?  The  top  section  of  figure 
49  shows,  on  a very  small  scale,  the  weekly  ex- 
cess death  rates  from  influenza  and  pneumonia 
in  the  whole  period  from  September  1918  to 
the  middle  of  1956,  together  with  all  causes  of 


Figure  47.  Comparison  of  the  curves  of  weekly  excess  mortality  from  influenza-pneumonia  and  from  all  causes 
during  the  various  epidemics  and  in  different  groups  of  cities  in  the  United  States,  1922^4. 
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death  and  7 diseases  or  disease  groups,  6 of 
which  are  definitely  chronic.  These  diseases 
are  plotted  by  months,  with  no  attempt  to 
eliminate  trend  or  the  very  obvious  seasonal 
variation.  However,  it  is  relatively  easy  to 
see  that  in  some  years  the  winter  season  of 
liigh  mortality  from  these  chronic  diseases 
shows  small  peaks  superimposed  upon  tlie  sea- 
sonal curve.  Of  course,  the  curve  for  all 
causes  shows  peaks  because  it  includes  influ- 
enza and  pneumonia  as  well  as  other  causes. 
However,  5 of  the  6 chronic  diseases  show 
small  peaks  in  various  years  and  at  approxi- 
mately the  periods  of  the  epidemics  as  indi- 
cated by  excess  death  rates  from  influenza  and 
pneumonia;  cancer  shows  no  trace  of  excess 
death  rates  such  as  appear  for  the  other  chronic 
diseases.  Puerperal  septicemia  and  other  acute 
complications  of  pregnancy  and  childbirth 
show  peaks  in  the  early  j’ears  when,  as  in  1918, 
the  childbearing  ages  suffered  high  pneumonia 
complications  with  resulting  high  mortality 
rates.  However,  the  less  severe  epidemics  of 
the  last  half  of  the  period  coA’ered  by  the  chart 
do  not  seem  to  have  influenced  puex’peral  mor- 
tality. 

"What,  then,  is  the  explanation  of  these  small 
“epidemics”  of  chronic  disease?  Deaths,  as 
tabulated  in  the  United  States  and  in  most  other 
countries,  relate  to  the  “primary  cause,”  and 
the  primary  cause  is  usually  defined  as  the  cause 
that  initiated  the  train  of  circumstances  that 
resulted  in  death  (5^,  85).  Since  a patient 
with  a “bad  heart,”  for  example,  is  an  easy  vic- 
tim of  pneumonia,  Avhen  influenza-pneumonia 
strikes,  the  prognosis  is  poor,  and  if  the  patient 
dies,  the  heart  disease  is  likely  to  be  credited  as 
the  primary  cause  since  it  would  usuallj’  be  first 
in  the  train  of  circumstances  that  led  to  the 
death  of  the  patient.  This  would  also  be  true 
for  the  other  chronic  diseases  shown  in  figure  49 
except  cancer,  which  shows  no  ]xeaks  and  no 
seasonal  variation. 

Influenza-Pneumonia  as  a 
Contributory  Cause 

Death  rates  from  influenza  and  pneumonia 
in  this  study  and  elsewhere  usually  include 
only  sole  or  primary  causes  of  death.  From 
the  tabulations  of  deaths  in  the  10  cities  sur- 


veyed in  connection  with  the  study  of  the  1928- 
29  epidemic,  deaths  in  which  influenza-pneu- 
monia was  classified  as  contributory  to  some 
other  cause  were  also  tabulated  but  were  used 
as  a separate  group.  In  figure  50,  death  rates 
by  age  are  shown  separately  for  influenza- 
pneumonia  as  a sole  or  primary  cause  and  as 
a contributory  cause  for  both  the  epidemic 
period  of  December  1928-Februaiy  1929  and 
the  corresponding  months  in  the  preceding 
nonepidemic  period  of  1927-28.  The  death  rate 
based  on  influenza-pneumonia  classified  as  a 
contributory  or  secondary  cause  has  about  the 
same  relative  age  distribution  as  the  death  rate 
for  influenza-pneumonia  which  was  classified 
as  the  sole  or  primary  cause  of  death  (86). 

Of  the  total  excess  deaths  from  influenza- 
penumonia  during  the  3 months  of  the  1928-29 
epidemic,  63.4  per  100,000  population  were 
classified  as  the  sole  or  primary  cause  of  death, 
and  16.3  per  100,000,  or  26  percent  of  the  sole 
or  primary  total,  were  classified  as  contribu- 
tory causes;  of  the  total  of  sole,  primaiy,  and 
contributory  influenza-pneumonia  deaths  of 
79.7  per  100,000  population,  20  percent  were 
conti'ibutory  causes.  From  data  on  mortality 
in  figure  48,  one  would  expect  that  there  would 
be  numerous  deaths  charged  to  causes  other 
than  influenza  and  pneumonia  in  Avhich  influ- 
enza-pneumonia woidd  be  entered  as  a contrib- 
utoi’y  cause;  however,  the  tabulations  showed 
that  not  all  excess  deaths  from  causes  other 
thaix  influenza-pneumonia  were  designated  as 
contributory  to  influenza.  From  figure  49,  one 
Avould  expect  that  in  many  of  these  excess 
deaths,  whether  or  not  designated  as  contribu- 
tory causes,  the  primary  cause  would  be  re- 
corded as  a chronic  disease.  Such  diseases 
Avould  usually  have  existed  much  longer  than 
the  influenza  and  thus  would  haAn  been  re- 
garded as  the  primary  cause  in  the  sense  that 
the  chronic  disease  started  the  train  of  circum- 
stances that  led  to  the  death.  Nevertlieless, 
the  death  probably  would  not  have  occurred  at 
this  particular  time  had  influenza  not  inter- 
A’ened. 

Total  Excess  Death  Rates 

With  excess  death  rates  computed  by  weeks, 
the  excess  deaths  for  a whole  epidemic  can  be 
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obtained  by  adding  the  weekly  excess  rates  for 
the  weeks  that  were  above  seasonal  expectancy. 
However,  the  weekly  excess  rates  are  computed 


on  an  annual  basis  and  so  must  be  reduced  to 
an  actual  basis  by  dividing  their  sum  by  the 
factor  by  which  the  Aveeldy  rates  (or  numbers) 


Figure  49.  Weekly  excess  mortality  (annual  basis)  from  influenza  and  pneumonia,  and  total  monthly  mortality 
(annual  basis)  from  all  causes  and  from  important  diseases,  1918—55,  inclusive. 
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ANNUAL  DEATH  RATE  PER  100,000  (LOG  SCALE) 


Figure  50.  Annual  age-specific  mortality  from  in- 
fluenza-pneumonia certified  as  the  sole  or  primary 
cause  of  death;  as  a contributory  cause  only;  and 
the  total  deaths  in  -which  influenza-pneumonia  was 
a sole,  primary,  or  contributory  cause — whole  pop- 
ulations of  10  cities  included  in  a sample  survey  of 
illness  from  influenza-pneumonia  during  the  3 epi- 
demic months  of  December-February,  1928—29, 
compared  with  the  nonepidemic  period  of  Decem- 
ber—February  1927—28. 


3 «OKTMS,D€C-FEB,  ' ' ■ 3 MONTHS,  OeC-FCB,  l•27  — 26. 


were  multiplied  to  put  them  on  an  amiual  basis. 
This  factor  would  be  approximately  52  for 
weekly  rates  and  approximately  12  for  monthly 
rates,  although  it  would  change  slightly  ac- 
cording to  the  number  of  days  in  a given 
month. 

Figure  51  shows  the  actual  total  excess  death 
rates  for  the  whole  of  each  epidemic,  arrayed 


Figure  52.  Percent  of  excess  mortality  from  all 
causes  that  was  credited  to  influenza  and  pneu- 
monia, and  to  all  other  causes  during  the  whole  of 
each  epidemic,  1918—56. 
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by  these  total  excess  rates.  The  epidemics 
range  from  598  excess  deaths  from  all  causes 
per  100,000  population  during  the  1918-19  pan- 
demic to  14.5  for  each  of  the  very  small  epi- 
demics of  1950  and  early  1940.  Correspond- 
ing rates  for  excess  deaths  charged  to  influenza 
and  pneumonia  were  550  and  2.5  per  100,000 
population  for  the  epidemics  of  1918-19  and 
early  1940. 

An  examination  of  figure  51  reveals  that,  in 
general,  the  smaller  the  epidemic  in  total  ex- 


Figure  51.  Total  actual  excess  mortality  per  100,000  population  from  all  eauses,  influenza  and  pneumonia, 
and  other  causes  during  the  whole  of  each  epidemic,  1918—56. 
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cess  death  rates  from  all  causes,  the  higher  the 
proportion  of  that  excess  that  is  charged  to 
causes  other  than  influenza  and  pneumonia. 
This  is  more  easily  seen  in  figure  52,  in  which  the 
epidemics  are  arrayed  by  the  percentage  of  the 


total  excess  deaths  that  were  charged  to  in- 
fluenza and  pneumonia.  Thus,  in  the  pandemic 
of  1918-19,  influenza-pneumonia  was  recorded 
as  the  primary  cause  of  death  in  92  percent  of 
the  excess  fatalities,  whereas  in  each  of  the 


Figiire  53.  Total  actual  excess  mortality  per  100,000  population  from  all  causes,  influenza  and  pneumonia, 
and  all  other  causes  during  the  whole  of  each  epidemic  in  large  cities  of  four  geographic  regions  of  the 
United  States,  1935—56. 
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Figure  54.  Percent  of  excess  mortality  from  all  causes  that  was  credited  to  influenza  and  pneumonia,  and  to 
all  other  causes  during  the  whole  of  each  epidemic  in  four  geographic  regions  of  the  United  States, 
1935-56. 
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Figure  55.  Trend  of  the  annual  death  rate  from  in- 
fluenza and  pneumonia  in  the  death  registration 
States  of  the  United  States,  1900—55. 


Note:  See  p.  4.j,  for  method  of  adjusting  data  for 
changes  made  in  1948  in  the  International  Classifica- 
tion of  Causes  of  Death. 


small  epidemics  of  1947  and  1945-46,  only  15 
percent  of  all  excess  fatalities  were  charged  to 
influenza  and  pneumonia. 

Figure  53  shows  total  excess  death  rates  for 
each  of  the  11  epidemics  from  1935-36  to  early 
1953,  inclusive,  for  a group  of  cities  in  each 
of  four  large  geographic  regions  or  in  as  many 
of  them  as  had  rates  in  excess  of  the  usual 
expectancy.  There  is  much  variation  in  the 
total  e.xcess  deatli  rates  for  influenza  and  pneu- 
monia and  also  for  all  causes.  Xo  one  or  two 
geograijhic  sections  have  any  monopoly  on  the 
highest  or  the  lowest  excess  rates;  in  tlie  11 
epidemics  sliown  in  figure  53,  the  South  was 
highest  in  e.xcess  death  rates  from  all  causes 
in  5 epidemic.s,  the  \orf  heast  in  4,  and  the  West 
in  ‘2.  In  the  same  11  epidemic.s,  the  North  Cen- 
tral .section  was  lowest  in  e.xcess  from  all  causes 
in  7 epidenucs,  the  Northeast  in  2,  and  the 
South  and  \\h*st  in  1 each. 

As  shown  in  figure  51,  in  four  epidemics 
the  South  and  the  Nmth  Central  section  each 
liad  the  highest  ijro[joi  tion  of  total  excess  death 
lates  credited  to  influenza  and  pneumonia;  in 
three  cpideniies,  the  .Northeast  section  had  lh(i 
liighest  propf>rt 

01 


In  summary,  epidemics  of  influenza  and 
pneumonia  have  been  decreasing  in  total  ex- 
cess death  rates  in  a reasonablj^  consistent  way 
since  the  great  pandemic  of  1918-19.  Figure 
55  indicates  that,  except  for  the  pandemic  years 
1918-19,  the  general  trend  of  annual  death  rates 
from  influenza  and  pneumonia  in  the  death 
registration  States,  including  the  total  conti- 
nental United  States  in  1933  and  later  years, 
has  been  downward.  The  rate  of  decrease  was 
moderate  during  the  period  1900  to  about  1937 
but  has  been  considerably  more  rapid  since 
that  time.  In  1900,  the  annual  death  rate  from 
influenza  and  pneumonia  was  202  per  100,000 
population  in  the  registration  States;  in  1955, 
it  was  only  31  per  100,000,  a decrease  of  85  per- 
cent in  the  55  years.  The  1900  rates  were  not 
out  of  line  with  those  for  years  immediately 
following  nor  were  the  1955  rates  out  of  line 
for  immediately  preceding  years.  (See  page 
45  for  an  explanation  of  adjustments  made  in 
1949-55  data  because  of  changes  in  the  Inter- 
national Classification  of  Diseases  and  Causes 
of  Death  made  at  the  sixth  revision  conference 
in  1948.) 

Age  Variation  of  Mortality 
in  Different  Epidemics 

So  much  research  has  been  done  on  the  age 
incidence  of  and  mortality  from  epidemic  in- 
fluenza that  a brief  summary  of  that  aspect  of 
the  outbreaks  seems  appropriate. 

Computation  of  Excess  Deatli  Rates 

Although  copies  of  death  certificates  for  the 
whole  United  States  are  received  and  tabulated 
in  the  National  Office  of  Vital  Statistics  of  the 
Public  Health  Service,  tabulations  by  age  and 
sex  for  weeks  or  months  for  the  total  United 
States,  or  even  for  a fair-sized  sample,  by 
State,  city  size,  age,  sex,  and  other  factors 
needed  iu  a flioroiigh  study  of  mortality  during 
iiidueiiza  e|)ideinics  would  be  a large  undertak- 
ing. 'riiei'el'ore,  sucli  detailed  tabvdations  have 
not  been  made  nor  liave  tabulations  by  age,  sex, 
and  nionfh  of  death  been  made.  However,  the 
deaths  from  important  causes  (including  in- 
tluenza  and  pneumonia)  are  tabulated  by 
month  f)f  d(Mitli  foi-  all  ages  combined,  and  by 

l.oiiK-'l'iiiHT  TrentlN  in  IIIiionh  and  IVIedicui  (lure 


age  and  sex  for  the  year  as  a whole.  Thus, 
influeiiza-iDneumonia  death  rates  for  all  ages 
combined  in  epidemic  months  can  be  com- 
pared with  similar  rates  for  the  same  months 
in  a nearby  year  without  an  epidemic.  If  the 
corresponding  nonepidemic  months  of  the  2 
years  had  about  the  same  rates  for  all  ages  com- 
bined, the  excess  for  all  ages  would  be  reason- 
ably accurate.  However,  the  age  distribution 
of  deaths  during  the  epidemic  might  be  differ- 
ent from  the  age  distribution  during  the  non- 
epidemic  period ; but  if  the  death  rates  from  in- 
fluenza and  pneumonia  for  all  ages  are  reason- 
ably comparable  in  nonepidemic  years  and  in 
nonepidemic  months  of  epidemic  years,  the 
death  rate  for  the  whole  of  each  of  the  2 years 
can  be  computed  by  age,  or  by  age  and  sex,  and 
subtracted  from  or  in  other  ways  related  to 
similar  rates  for  the  epidemic  year  to  obtain 
a reasonable  estimate  of  excess  death  rates  in 
the  epidemic  year  per  100,000  population. 


Data  from  the  1928-29  influenza  epidemic 
illustrate  the  method  described  in  the  preced- 
ing paragraphs.  The  Public  Health  Service 
canvassed  samples  of  10  large  cities  immedi- 
ately after  that  epidemic  and  also  obtained 
from  the  vital  statistics  offices  of  each  of  the 
10  cities  a record  of  all  deaths  from  influenza- 
pneumonia  during  the  3-month  period  of  the 
epidemic,  with  age,  sex,  dates  of  death  and 
birth,  and  other  characteristics,  together  with 
similar  data  for  the  3 corresponding  months  of 
the  year  prior  to  the  epidemic  and  similar  data 
for  the  calendar  years  1927  and  1930.  Death 
i-ates  by  age  were  computed  and  plotted  for  both 
3-month  periods,  and  for  1928  and  1929,  the 
epidemic  years,  and  1927  and  1930,  the  nor- 
mal years  (fig.  56).  Rates  for  the  2 normal 
periods  (solid  lines  in  middle  and  right 
boxes)  were  subtracted  from  the  rates  for  cor- 
responding periods,  including  the  epidemics 
(dash  lines,  middle  and  right  boxes),  and  these 


Figure  56.  Excess  death  rates  from  influenza  and  pneumonia  computed  from  deaths  during  the  3 months  of 
the  epidemic  and  the  corresponding  months  of  the  preceding  year,  as  compared  with  deaths  during  the  2 
calendar  years  which  included  the  epidemic  and  the  calendar  years  immediately  preceding  and  following 
those  two  years ; epidemic  of  1928—29  in  10  cities  in  the  United  States. 
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Figure  57.  Compari>on  on  an  arithmetic  vertical  scale  of  the  age  curves  of  excess  influenza  and  pneumonia 
mortality  during  certain  calendar  years  when  influenza  was  epidemic  in  the  United  States,  1891—1956. 
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diiren;iices  (representing  excesses)  were  plot- 
ted in  the  left  box,  in  which  the  dash  line  repre- 
sents dilferences  l>etween  the  rates  for  the  2- 
calendar-year  periods  and  the  solid  line  repi’e- 
sents  the  dilferences  between  the  rates  for  the 
two  3-rnonth  periods.  While  the  two  curves 
are  not  identical,  thei-e  is  little  doubt  that  their 
dilferences  are  not  significant.  Thus,  this  less 
pre^dwj  method  gives  rea.sonaldy  accurate  re- 
sults if  us<id  with  care,  especially  in  selecting 
the  yeai-s  U>  be  compared.  I5y  tliis  method 
apjnoxirnate  death  raU'S  from  inlluenza 

and  pneumonia  for  almost  any  epidemic  yeai’ 


can  be  computed  because  all  the  data  needed 
for  the  computation  are  published  in  the 
annual  vital  statistics  reports  from  the  Na- 
tional OHice  of  Vital  Statistics  of  the  Public 
Health  Service. 

In  the  absence  of  more  detailed  data,  excess 
death  rates  from  inlluenza  and  j)neumonia 
were  estimated  l)y  comparing  age  curves  of 
inlluenza-pneumonia  mortality  based  on  whole 
calendar  years.  'I'hese  data  are  plotted  as  age- 
specilic  excess  death  rates  i)er  100,000  popula- 
tion in  ligure  57  on  arithmetic  scales;  in  figure 
58,  as  percentage  excesses  at  different  ages;  and 
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Figure  58.  Comparison  on  an  arithmetic  vertical  scale  of  the  age  curves  of  the  percentage  excess  in  influenza- 
pneumonia  mortality  during  certain  calendar  years  when  influenza  was  epidemic  in  the  United  States, 
1891-1956. 
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in  figure  59,  as  excess  death  rates  on  logarith- 
mic vertical  scales. 

Figure  57  shows  the  age  curves  of  excess  in- 
fluenza and  pneumonia  mortality  in  12  epidem- 
ics, including  two  early  ones  from  the  Massa- 
chusetts data  and  the  1953  epidemic  from  the 
62-city  data.  With  the  exception  of  the  epi- 
demics of  1918-19,  1920,  and  to  a minor  extent, 
of  1922,  the  age  curves  are  all  similar,  with 
high  excess  rates  at  the  oldest  age  and  some 
increases  under  5 years,  with  low  rates  for  in- 
tervening years,  particularly  for  the  ages  under 
35,  which  in  1918  included  the  extremely  high 
young  adult  peak. 

Figure  58  shows  excess  influenza  and  pneu- 
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monia  death  rates  in  still  another  way,  namely, 
the  percentage  that  the  excess  influenza  and 
pneumonia  mortality  rate  at  a given  age  in  the 
epidemic  year  is  above  the  corresponding  rate 
in  a nearby  nonepidemic  year.  This  method 
gives  quite  different  age-curves  of  mortality,  in 
which  the  1918-19  and  1920  excess  curves  are 
almost  identical  in  appearance  but  not  in  actual 
percentage  excesses  at  the  different  ages.  Since 
the  usual  curve  of  pneumonia,  which  is  the  real 
cause  of  influenza  mortality,  is  high  at  the 
extremes  of  life,  the  high  rates  at  those  ages 
in  epidemic  years  are  not  a high  percentage 
above  the  high  rates  of  normal  years.  In  the 
young  adult  ages,  mortality  from  pneumonia 
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is  normally  low.  so  when  there  is  a young  adult 
l>eak  in  mortality  in  the  epidemic  the  rates 
for  this  age  group  are  a very  high  percentage 
above  the  usual  low  nonepidemic  rates.  Thus, 
the  most  prominent  characteristics  of  the  age 
curves  of  percentage  excesses  in  the  1918-19 
and  1920  epidemics  are  the  young  adult  peaks, 
which  are  far  higher  than  the  percentage 
exce.sses  at  any  other  age. 

Figure  59  shows  for  epidemic  years  the  in- 
fluenza and  pneumonia  excess  death  rates  over 
nearby  years  during  which  no  special  epidem- 
ics occurred.  These  data  are  plotted  on  loga- 
rithmic vertical  scales,  which  show  relative 
rather  than  actual  differences.  Figure  60 
shows  age  curves  of  total  influenza  and  pneu- 
monia mortality  for  the  3 calendar  years  which 
included  the  largest  influenza  epidemics  of  the 
last  half  century,  and  the  age  curves  of  the 


same  diseases  for  191d  and  1924,  when  no  gen- 
eral influenza  epidemics  occurred  in  the  United 
States. 

Comparison  of  figures  59  and  GO  shows  that 
in  1918  the  annual  influenza  and  pneumonia 
death  rates  for  persons  tmder  5 years  and  25-29 
years  of  age  were  about  the  same  and  were  of 
the  same  order  of  magnitude  as  the  excess  rates 
at  25-29  years  in  the  epidemic  of  1918-19. 
However,  in  excess  death  rates  in  the  epidemic 
of  1918-19  (fig.  59),  the  excess  rate  at  the 
young  adult  peak  was  considerably  higher  than 
the  excess  rate  among  children  under  5 years 
of  age.  Similarly,  the  total  influenza-pneu- 
monia death  rate  among  per.sons  over  70  years 
of  age  (fig.  60)  was  about  as  high  as  the  young 
adult  peak  (25-29  years)  of  total  death  rates, 
but  the  excess  rate  (fig.  59)  at  70  years  and 
over  was  extremely  low. 


Figure  i>9.  (lonipuri.soii  on  a lugarithinie  vertieal  scale  of  the  age  curves  of  excess  iutliieiiza  ami  piieuiiionia 
morlality  during  certain  calendar  years  when  inlliienzn  was  epidemic  in  the  United  States,  1917 — 14. 
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In  both  1919  and  1920,  the  total  death  rates 
from  mfluenza  and  pneiunonia  at  the  young 
adidt  j)eaks  (fig.  60)  were  considerably  lower 
than  the  total  rates  at  the  two  extremes  of  life. 
Data  were  not  obtained  for  the  1919  excess 
death  rates,  except  as  a part  of  the  1918-19  epi- 
demic, but  in  1920  the  excess  rates  at  both  ex- 
ti’emes  of  life  were  above  those  of  the  yoimg 
adult  peak.  In  the  1922  epidemic,  there  was  a 
very  minor  peak  at  the  young  adult  ages,  with 
rates  at  both  extremes  of  life  that  were  far 
above  the  young  adult  peak  (fig.  59).  Excess 
mortality  rates  represented  by  the  three  curves 
in  the  middle  box  were  higher  among  children 
under  5 years  of  age  than  among  young  adults. 
After  1922,  the  usual  age  curve  of  influenza  and 
pneumonia  mortality  reappears,  with  very  lit- 
tle evidence  of  any  tendency  toward  young 
adult  peaks. 

Figure  60.  Comparison  on  a logarithmic  vertical 
scale  of  the  age  curves  of  annual  influenza  and 
pneumonia  mortality  during  3 calendar  years  with 
large  influenza-pneumonia  excess  deaths  and  2 
years  without  appreciable  epidemics — 1914—24. 


Age  Incidence  of  Total  Cases  and  of 
Pneumonia 

Thus  far,  attention  has  been  centered  upon 
influenza-pneumonia  mortality,  because  mor- 
tality records  are  available  for  all  yeai's.  How- 
ever, special  surveys  of  respiratory  diseases 
have  been  made  after  various  epidemics  cover- 
ing from  1 or  2 to  10  or  more  selected  locali- 
ties. In  addition,  general  illness  surveys  have 
been  in  progress  when  influenza  epidemics  oc- 
curred and  the  data  on  influenza,  severe  colds, 
and  pneumonia  have  been  tabulated  separately 
for  the  period  of  the  epidemic. 

Figure  61  shows  age  curves  of  illness  from 
influenza  and  related  diseases  durimr  several 
major  and  minor  epidemics.  In  the  upper  left 
box  are  age  curves  of  these  diseases  in  several 
epidemics  in  Baltimore.  The  young  adult 
peaks  in  these  illness  rates  are  much  less 
marked  than  in  mortality,  and  there  is  much 
variation  in  the  age  curves  in  the  diffei’ent 
epidemics.  The  same  general  description 
applies  to  the  data  for  Hagerstown  and  Medi- 
cal Officers’  Families  (Aiany,  Xavy,  Public 
Health  Service,  and  some  medical  school 
faculty  members)  in  the  upper  right  box,  but 
not  so  well  to  the  Cattaraugus  County  and 
Syracuse  data  or  to  the  1939H:1  epidemics 
in  Baltimore  (lower  boxes).  For  various 
reasons,  including  lack  of  pei’sonnel,  bad  roads, 
and  bad  weather,  the  visits  in  Cattaraugus 
County  and  Syracuse  were  at  less  regular  in- 
tervals, so  that  colds,  even  those  confining  the 
patient  to  bed,  Avere  not  so  frequently  recalled 
by  the  informant  and  recorded  as  in  suin-eys 
AA’ith  more  frequent  contacts  with  the  families 
Avhen  the  visit  of  the  field  inteiwiewer  was 
nearer  the  date  of  the  illness.  On  the  other 
hand,  in  the  1939-41  Baltimore  epidemics,  in- 
fluenza and  colds  were  recorded  as  a part  of 
ail  intensiA’e  survey  with  regular  monthly  visits 
so  that  colds  coiAfining  the  patient  to  bed  were 
reported  fairly  frequently  and  probably  in- 
fluenced the  age  curves  of  total  cases. 

Figure  62  shows  on  logaritlnnic  vertical 
scales  some  of  the  same  data  as  figure  61.  How- 
ever, in  figure  62,  the  diseases  included  are 
limited  to  influenza  and  grippe  only,  except  in 
the  mill  Aullage  (upper  right  box).  The  few 
data  on  the  pandemic  of  the  fall  of  1918  in  one 
small  A'illage  show  the  characteristic  young 
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adult  peak.  The  effect  of  the  logai'ithmic 
scale  is  to  show  greater  variability  in  the  age 
curves,  although  some  of  the  additional  var- 
iability may  be  due  to  smaller  nmnbers  of 
cases  since  the  data  include  only  those  reported 
as  influenza  or  grippe. 

Figure  63  shows  for  some  of  the  same  local- 
ities the  age  incidence  of  pneumonia  and  the 
percentages  of  all  recorded  cases  of  influenza 
and  i-elated  diseases  complicated  by  pneu- 
monia. However,  in  some  of  the  smaller  sur- 
veys, pneumonia  cases  were  too  few  to  give 
age  curves  of  any  reliability. 


Furthermore,  in  the  1918-19  epidemic,  pneu- 
monia incidence  was  the  real  source  of  the 
young  adult  peak  in  mortality,  and  in  1920 
there  was  a much  lower  but  still  definite  peak 
of  a similar  nature  with  a considerably  higher 
peak  of  pneumonia  complications.  In  the  epi- 
demics of  1928-29,  1939-41,  and  1943-44  in 
Baltimore,  and  of  1922-23  in  Hagerstown,  there 
were  no  indications  of  young  adult  peaks  of 
pneumonia. 

The  case  rate  of  pneumonia  in  the  Baltimore 
influenza  epidemic  of  1920  was  not  large,  but 
the  pei’centage  of  those  cases  that  were  com- 


Figure  61.  Age  incidence  of  certain  respiratory  diseases  during  2-  to  4-nionth  epidemic  periods,  as  recorded 
by  special  canvasses — Baltimore  and  other  eastern  localities,  1918—44. 
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plicated  by  pneumonia  was  almost  as  high  as 
in  1918-19  (lower  left  box).  However,  the 
pneumonia  complications  were  fewer  in  the 
Baltimore  epidemics  of  1928-29,  1939-41,  and 
1943-44,  and  in  the  Hagerstown  epidemic  of 
1922-23.  In  a group  of  surveyed  localities  in 
1918-19,  about  6 percent  of  the  total  recorded 
cases  were  complicated  by  pnemnonia,  as  com- 
pared with  about  2 percent  in  1928-29.  It  must 
be  remembered  that  it  is  pneumonia  that  causes 
nearly  all  of  the  fatalities  in  influenza 
epidemics. 

Figure  64  shows  age  curves  similar  to  those 
in  figure  63  but  on  logarithmic  vertical  scales. 
The  main  showing  of  both  types  of  charts  is 


that  the  young  adult  peak  of  influenza  mor- 
tality is  a reflection  of  the  high  peak  incidence 
of  pneumonia,  which,  as  a complication  of  the 
influenza,  is  the  killing  disease. 

Influenza  and  pneumonia  rates  by  sex  haA^e 
not  been  considered  in  this  study,  but  it  is 
worth  mentioning  that  in  the  1918-19  epidemic 
in  Baltimore  the  young  adult  peak  at  25-29 
yeai*s  of  age  in  the  pneumonia  case  rate  and  in 
the  percentage  of  cases  complicated  by  pneu- 
monia were  both  roughly  60  percent  higher 
for  males  than  for  females. 

Two  rural  areas  in  Maryland  were  surveyed 
in  the  1918-19  epidemic.  Figure  65  shows  age 
curves  for  the  total  of  influenza  and  related 


Figure  62.  Age  incidence  (logarithmic  vertical  scale)  of  cases  reported  as  influenza  and  grippe  only,  during  the 
same  2-  to  4-month  epidemic  periods  as  in  figure  61,  as  recorded  by  special  canvasses,  1918—44  (9,  86). 
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PERCENT  COMPLICATED  BY  PNEUMONIA  CASE  RATE  PER  1,000  PERSONS  CANVASSED 


Figure  63.  Age  incidence  of  pneumonia  during  2-  to  4-month  epidemic  periods,  as  recorded  by  special  can- 
vasses, and  the  percentage  of  influenza  and  related  diseases  that  were  complicated  by  pneumonia — Balti- 
more and  Hagerstown,  Md.,  1918 — 14. 
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diseases  for  Charles  County,  Md.,  and  a group 
of  minor  Maiyland  towns,  with  comparative 
data  for  the  same  epidemic  in  Baltimore.  The 
rates  in  the  two  rural  areas  are  definitely  and 
consistently  above  the  rate  for  the  city  of 
Baltimore. 

Pneumonia  was  not  recorded  in  Charles 
County  but  data  were  available  for  comparing 
the  pneumonia  case  rate  in  the  minor  IMaryland 
towns  with  that  in  Baltimore.  Here  again,  the 
surveys  in  the  small  rural  towns  yielded  higher 
pneumonia  case  rates  than  in  Baltimore  for 
every  age  group  except  65  and  over.  For  this 
group,  the  Baltimore  pneumonia  rate  becomes 
higher  than  in  the  preceding  age  group. 

Figure  64.  Age  incidence  of  pneumonia  (logarith- 
mic vertical  scale)  and  the  percentage  of  influenza 
and  related  diseases  that  were  complicated  by  pneu- 
monia— Baltimore  and  Hagerstown,  Md.,  1918— 
44. 


whereas  the  rural  rate  continues  downward. 
The  upturn  in  the  Baltimore  pneumonia  rate 
in  the  older  ages  seems  to  be  real,  as  shown 
in  figure  6f,  with  the  two  oldest  age  groups 
liaving  higher  rates  than  preceding  groups 
(57). 

Figure  65.  Age  incidence  of  influenza  and  related 
diseases  and  of  pneumonia  in  minor  towns  and 
rural  areas  of  Maryland,  as  compared  with  that  in 
Baltimore,  epidemic  of  1918—19. 


Note:  The  Baltimore  curves  here  shown  are  in 
smaller  age  groups  than  in  other  charts. 
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Trends  of  Reported  Cases  of  Notifiable  Diseases 


Prior  to  the  Congressional  action  of  July 
1956  (4~)  for  a continuing  health  survey  of  a 
representative  sample  of  the  population  of  the 
Uniteil  States,  in  which  all  types  of  illness 
would  be  recorded,  the  only  continuing  sickness 
data  available  are  the  reports  of  certain  com- 
municable diseases  and  of  a few  noncommuni- 
cable  diseases,  such  as  pellagra  and  cancer,  in 
some  States.  These  reports  are  required  by 
State  laAvs,  so  the  lists  of  diseases  to  be  re- 
ported are  not  uniform,  but  tabulated  data 
for  such  diseases  as  were  reportable  were  sent 
to  the  Public  Health  Service  in  Washington. 
Beginning  with  1912  reports,  these  data  were 
published  annually,  by  disease,  in  separate  pam- 
phlets for  States,  large  cities,  and  small  cities. 
Recently,  the  Xational  Office  of  Vital  Statistics 
of  tlie  Public  Health  Service  compiled  these 


data  and  published  them  in  a single  report,  by 
States  and  by  years,  from  1920  to  1950  (88). 
However,  a number  of  States  make  tabulations 
of  some  reportable  diseases  by  age  and  sex,  and 
a few  States  have  tabulated  reports  for  im- 
portant diseases  as  far  back  as  1840. 

These  reports  vary  in  completeness  from 
State  to  State,  and  from  year  to  year  in  a given 
State  but  probably  not  as  much  as  from 
State  to  State.  However,  it  seems  worth  while 
to  examine  some  trends  of  these  re])orts  in  all 
States  that  require  reporting  of  a given  disease 
rather  than  in  a few  States  selected  for  some 
special  reason  such  as  better  reporting  or  more 
immunizations  or  other  preventive  work,  al- 
though such  activities  vary  considerably  from 
State  to  State. 

(4f  course,  the  true  incidence  of  a consider- 


Figure  66.  Trend  of  diphtheria  incidence,  mortality,  and  case  fatality  in  3 States  during  45—115  years  (89). 
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Long-Time  Trends  in  Illness  mid  Metliral  Lare 


able  number  of  these  diseases  varies  somewhat, 
or  even  a great  deal,  in  dilferent  States  and 
geographic  sections  of  the  country.  But  there 
are  a few  diseases  that  are  confined  almost  en- 
tirely to  certain  geographic  sections,  and  sepa- 
rate rates  for  these  diseases  for  these  sections 
wovtld  mean  more  than  rates  for  the  continental 
United  States  as  a whole.  Mixed  with  such 
true  variation  in  incidence  are  artificial  varia- 
tions that  arise  from  diffei’ent  types  of  incom- 
pleteness of  the  reports.  Because  of  these  facts, 
it  was  decided,  with  a few  exceptions,  to  relate 
the  reported  cases  of  each  disease  to  the  total 
population  of  States  in  which  the  reporting  of 
the  particular  disease  was  required  by  law  or 
regulation  and  at  least  some  reports  were  being 
made. 

Among  the  diseases  most  definitely  occurring 
only  in  limited  geographic  areas  are  Eocky 
]\Iountain  spotted  fever  (Mountain  and  eastern 


part  of  some  of  the  three  Pacific  States)  and 
malaria  and  endemic  typhus  (South,  gener- 
ally). The  annual  reported  case  rates  per 
100,000  population  for  these  and  a few  other 
diseases  are  shown  in  table  8 for  the  total  United 
States  and  also  for  the  geographic  regions 
chiefly  affected.  Typhoid  and  paratyphoid 
fever  are  shown  separately  for  1942  and  later 
years ; before  1942,  reports  for  these  two  diseases 
wei'e  combined.  Not  all  of  these  special  rates 
are  included  in  the  charts  but  the  important 
ones  are  included  in  table  8 (pp.  76-77). 

Longtime  Trends  of  Eiphtheria 
and  Scarlet  Fever  in  Three  States 

Diphtheria 

Many  data  on  diphtheria  incidence  have 
been  collected  by  various  States,  probably  be- 
cause, althovigh  it  has  been  brought  under  aJ- 


Figure  67.  Trend  of  scarlet  fever  incidence,  mortality,  and  case  fatality  in  3 States  during  45—115  years  (S9). 
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departments. 


Public  Health  Monograph  No.  48,  1957 


75 


Table  8.  Cases  per  100,000  population  for  certain  diseases  required  by  law  or  regulation  to  be  reported  to 

health  departments  by  attending;  physicians,  1920—55 

[Adjusted  for  nonreporting  where  information  is  available] 


Calendar 

year 

Amebi- 

asis 

Bacil- 

lary 

dysen- 

tery 

Brucel- 

losis 

Diph- 

theria 

•\cute 

infec- 

tious 

enceph- 

alitis 

Acute 

polio- 

myeli- 

tis 

Measles 

Scarlet 

fever 

and 

strepto- 

coccal 

sore 

throat 

Small- 

pox 

Whoop- 

ing 

cough 

Menin- 

gococ- 

cal 

infec- 

tions 

1920  - _ - 

154.  3 

2.  2 

490 

108 

95  93 

2 04 

1921.  . ... 

201.  5 

5.  8 

275 

189 

94.  70 

2 23 

1922 

150.  9 

2 0 

242 

148 

30  33 

108 

1 87 

1 92:i 

131  4 

3 1 

080 

159 

27  01 

154 

1 

1924  . 

105.  0 

4.  0 

404 

104 

49  59 

145 

1 53 

1925. 



— 

82.  1 

5.  3 

194 

102 

34.  10 

131 

1.  09 

1920 

80.  7 

1.  22 

2.  3 

587 

107 

28.  73 

172 

1.  97 

1927 

— 

89.  8 

1.  01 

8.  8 

388 

180 

31.  59 

152 

2.  63 

1928 

0.  49 

75.  9 

1.  00 

4.  3 

400 

149 

32.  09 

134 

4.  75 

1929 

. 80 

70.  1 

1.  00 

2.  4 

301 

153 

34.  72 

102 

8.  00 

1930  . . 

1.  18 

54.  1 

. 79 

7.  5 

341 

144 

39.  74 

130 

0.  9 1 

1931 

1.  27 

57.  1 

. 09 

12.  8 

383 

100 

24.  37 

139 

4.  51 

1932 

1.  22 

48.  0 

. 72 

3.  1 

323 

173 

8.  99 

172 

2.  50 

1933 

1.  79 

1.  42 

40.  2 

2.  82 

4.  0 

319 

174 

5.  17 

143 

2.  35 

1934 

2.  20 

1.  00 

34.  2 

1.  23 

5.  9 

033 

180 

4.  25 

210 

1.  98 

1935 

1.  43 

1.  .58 

30.  8 

. 87 

8.  5 

585 

211 

0.  25 

142 

4.  08 

1930 

1.  40 

1.  04 

23.  4 

. 80 

3.  5 

234 

190 

0.  12 

115 

5.  80 

19.37  

1.  73 

2.  08 

22.  2 

. 98 

7.  4 

250 

183 

!).  00 

107 

4.  32 

1938 

1.  82 

13.  2 

3.  37 

23.  5 

1.  01 

1.  3 

034 

153 

11.51 

175 

2.  23 

1939 

2.  37 

13.  4 

2.  07 

18.  4 

. 73 

5.  0 

308 

132 

7.  55 

140 

1 . 53 

1940 

2.  37 

14.  1 

2.  51 

11.  8 

. 80 

7.  4 

221 

120 

2.  12 

139 

1.  27 

1941 

2.  48 

15.  1 

2.  02 

13.  5 

2.  71 

0.  8 

072 

105 

1.  05 

107 

1.  51 

1942 

2.  10 

20.  0 

2.  41 

12.  1 

. 51 

3.  1 

409 

101 

. 05 

143 

2.  85 

1943 

2.  5.5 

24.  0 

2.  78 

11.  0 

. 59 

9.  3 

472 

1 12 

. 57 

143 

, 13.  57 

1944  

2.  51 

30.  1 

3.  34 

10.  0 

. 01 

1 4.  3 

474 

151 

. 30 

83 

12.  28 

1945 

2.  58 

20.  9 

3.  81 

14.  1 

. 59 

to.  3 

110 

140 

. 24 

101 

6.  20 

1940 

2.  92 

17.  7 

4.  20 

1 1.  7 

. 52 

18.  4 

497 

90 

. 24 

78 

4.  00 

1947__. 

2.  35 

12.  1 

4.  41 

8.  0 

. 55 

7.  () 

155 

05 

. 12 

109 

2.  38 

1948 

3.  33 

1 0.  0 

3.  42 

().  5 

. 50 

19.  0 

421 

02 

. 04 

51 

2.  31 

1949. 

3.  73 

20.  2 

2.  85 

5.  4 

. 01 

28.  3 

421 

59 

. 03 

47 

2.  37 

19.50 

3.  02 

1.5.  8 

2.  32 

3.  8 

/ 0 

22.  0 

211  I 

43 

. 03 

80 

2.  50 

1951 

2.  31 

21.  0 

2.  0.5 

2.  0 

. 73 

18.  5 

340 

55 

. 01 

45 

2.  71 

19.52 

2.  75 

14.  9 

1.  03 

1.  9 

1.  23 

37.  2 

439  1 

73 

. 01 

29 

3.  14 

19.53 

2.  81 

10.  4 

1.  28 

1.  5 

1.  22 

22.  5 

284 

84 

. 01 

23 

3.  21 

1954 

2.  19 

8.  0 

1.  13 

1.  3 

1.  ()2 

23.  it 

424 

92 

. 01  , 

38 

2.  75 

1 !(.55 , 

2.  04 

8.  5 

. 88 

1.  2 

1.  32  ■ 

17.  () 

338 

90 

: 

38 

2.  10 

iiKjst  complete  contntl  by  immunization  and 
improved  therapeutics,  it  was  formerly  a very 
st'i  ions  diseastt.  Fijrnre  (50  shows,  on  a loga- 
rithmic vertical  scale,  the  trend  of  diphtheria 
fleath  rates  in  Massaehusetts  dnrin<r  I he  period 
1812 -1055;  in  M ichijran,  18()‘J-l!)r)5 ; and  in 
\ew  State,  from  1885-1055.  ( ’ase  report- 

iiifr  of  di|dilheria  in  these  Stales  he^an  miicli 
later:  in  Miissa<  linsetts,  1881  in  .Michigan, 

and  10()8  in  Xew  York  State,  (,'a.se  fatalities 
hasted  on  reported  cases  in  these  Stales  are, 
more,  reliable,  than  in  many  States  that  he^rau 
repoi  tiiij'  at  later  date.sf*^^.^) . 

Important  dateh  to  reniend)er  in  coinieet  ion 
uith  diphtheria  are  the  middle  18!K)’s,  when 
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antitoxin  was  first  used  in  (he  treatment  of 
diphtheria,  ami  101.1,  when  toxin-antitoxin  was 
first  used  on  children  to  pi'event  diphtheria. 
However,  it  was  in  1020  and  later  that  dij)h- 
theria  imnumizaf  ion  was  used  on  a mass  basis 
outside  of  inst  if  nt  ions. 

In  Massaehnsetts,  the  death  rate  from  diph- 
thei'ia  inci'eastal  from  about  t5  per  1()(),()()()  total 
popniation  in  1812  to  roiiffhly  200  in  18(1,1  when 
an  exceptionally  hi<fli  rate  occnrird,  followed 
by  a period  of  about  (1  years  with  rates  of 
roiifildy  50  per  100,000.  At,  the  end  of  (his  low 
period  anotlun-  (‘pidemic  ocenrred  with  rates 
aj^ain  about,  200  d(ad  hs  per  100,000.  I'lu^  fall- 
off  in  the,  de.afh  rate  after  (his  latter  epidemic 
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Table  8.  Cases  per  100,000  population  for  certain  diseases  required  by  law  or  reflation  to  be  reported  to 
health  departments  by  attending  physicians,  1920—55 — Continued 

[Adjusted  for  nonreporting  where  information  is  available] 


Calendar  year 

Rocky  Mountain  spotted  fever 

Total 

Elnited 

States 

Moun- 
tain and 
Pacific 

Moun- 

tain 

Pacific 

1920 

0.  76 

1.  79 

0.  16 

1921 

. 85 

1.  50 

. 48 

1922 

1.  92 

4.  60 

. 43 

1923 

1.  20 

2.  82 

. 34 

1924 

1.  05 

2.  52 

. 29 

1925 

1.  03 

2.  47 

.31 

1926 

1.  79 

4.  51 

. 46 

1927 

1.  96 

5.  23 

. 39 

1928 

1.  61 

4.  08 

. 46 

1929- __ 

2.  47 

5.  40 

1 15 

1930 

1.  65 

3.  39 

. 86 

1931 

6.  21 

1.  35 

2.  96 

. 63 

1932 

. 35 

2.  67 

6.  97 

. 75 

1933 

. 38 

2.  72 

7.  01 

. 81 

1934 

. 36 

2.  47 

5.  89 

. 96 

19;15 „ 

. 39 

2.  74 

7.  60 

. 60 

1936 

. 29 

1.  62 

4.  29 

. 46 

1937 

. 34 

1.  83 

4.  70 

. 58 

1938.  . ... 

. 33 

1.  20 

2.  85 

. 50 

1939 

. 43 

1.  45 

.3.  61 

. 52 

1940 

. 35 

1.  35 

.3.  68 

. 36 

1941 

. 39 

1.  85 

5.  90 

. 21 

1942..  

. 37 

1.  14 

3.  61 

. 20 

1943 

35 

. 78 

2.  25 

. 23 

1944.  . 

. 35 

. 40 

1.  43 

. 04 

1945. . 

. 36 

.34 

1.  19 

. 06 

1946. 

. 42 

. 35 

1.  01 

. 12 

1947 

. 42 

. 26  I 

. 94 

. 03 

1948 

. 37 

. 36  i 

1.  08 

. 11 

1949. 

. 38 

. 46 

1.  59 

. 06 

1950. 

. 31 

. 38  ■ 

1.  13 

. 1 1 

1951 

. 23 

. 36 

1.  22 

. 06 

1952.. 

. 21 

35 

1.  12 

. 09 

1953 

. 20 

. 22 

. 70 

. 06 

1954 

. 18 

• 21 

77 

. 01 

1955. 

. 18 

. 20 

. 62 

. 06 

' Typhoid  fever  includes  paratyphoid  fever  from  1920 
to  1941,  inclusive;  in  1942  paratyphoid  fever  amounted 
to  only  0.38  cases  per  100,000  population,  so  it  was 
assumed  that  it  was  negligible  prior  to  1942  and  omitted 
from  the  figures  for  typhoid  fever  from  1942  to  the  end 
of  the  record  in  1955.  Therefore  this  column  represents 
predominantly  typhoid  fever  alone. 


Typhoid 
fever ' 

Para- 
typhoid 
fever  ^ 

Malaria 

Endemic  typhus 

Total 

Einited 

States 

EJnited 
States 
except 
Moun- 
tain 3 

Total 

United 

States 

South  ■' 

37.  5 

195.  1 

201.  5 

0.  03 

0.  06 

46.  0 

197.  0 

203.  4 

. 14 

. 10 

33.  0 

161.  1 

166.  3 

. 04 

. 07 

31.  0 

137.  1 

141.  4 

. 06 

. 13 

31.  0 

106.  0 

109.  2 

. 12 

. 30 

40.  0 

95.  0 

97.  9 

. 14 

. 40 

35.  5 

106.  5 

109.  7 

. 14 

. 42 

29.  2 

127.  2 

131.  1 

. 17 

. 55 

22.  6 

148.  8 

153.  2 

. 16 

. 49 

19.  1 

141.  4 

145.  4 

. 20 

. 61 

22.  1 

84.  0 

86.  4 

. 42 

1.  29 

21.  4 

59.  5 

61.  2 

. 27 

. 82 

21.  4 

56.  4 

58.  0 

. 77 

2.  42 

18.  6 

102.  7 

105.  6 

1.  65 

5.  26 

17.  6 

108.  3 

111.  3 

1.  09 

3.  40 

14.  5 

111.  0 

1.  07 

3.  16 

12.  4 

107.  4 

1.  35 

4.  24 

12.  4 

84.  2 

1.  86 

5.  86 

11.  5 

64.  9 

1.  77 

5.  54 

10.  0 

63.  2 

2.  29 

7.  11 

7.  4 

59.  2 

1.  42 

4.  34 

6.  5 

51.  1 

2.  09 

6.  33 

4.  2 

0.  38 

44.  9 

2.  79 

8.  47 

3.  5 

. 54 

40.  6 

3.  37 

10.  19 

3.  5 

. 54 

43.  4 

4.  06 

12.  37 

3.  2 

. 49 

47.  4 

3.  92 

11.  95 

2.  3 

. 52 

34.  7 

2.  40 

7.  36 

2.  1 

. 66 

10.  5 

1.  43 

4.  38 

1.  9 

. 60 

6.  6 

. 80 

2.  48 

1.  9 

. 84 

2.  8 

. 66 

2.  07 

1.  6 

. 82 

1.  4 

. 45 

1.  42 

1.  4 

1.  16 

3.  6 

. 25 

. 73 

1.  5 

1.  67 

4.  5 

. 13 

. 40 

1.  4 

2.  49 

. 8 

. 14 

. 42 

1.  4 

3.  33 

. 4 

. 10 

. 31 

1.  0 

3.  32 

. 3 

- 

. 08 

I 

. 24 

2 Years  1952-55  include  salmonellosis  along  with 
other  paratyphoid  fever. 

s Mountain  geographic  section,  except  New  Mexico, 
is  excluded. 

■*  South  includes:  South  Atlantic  and  East  and  West 
South  Central  geographic  sections  as  used  by  Eh  S. 
Census  Bureau. 


of  1876  merges  into  the  general  decrease,  which 
continued  at  a moderate  rate  until  about  1927, 
wlien  it  fell  precipitously  (with  only  one  rea- 
sonably small  upturn)  to  a rate  of  about  0.03 
per  100,000  population  in  19o4— 55. 

The  reported  case  rate  of  diphtlieria  in  Mas- 
sachusetts declined  very  little  from  the  late 
1890’s  until  a small  break  in  about  1922;  fol- 
lowed by  a more  precipitous  break  about  1924; 


j^rior  to  this  break  the  death  rate  had  been  de- 
creasing rather  rapidly  for  many  years.  In 
Michigan,  there  was  an  upward  trend  in  the 
reported  case  rates  from  about  1900  to  1928, 
when  case  and  death  rates  both  started  pre- 
cipitous declines.  In  New  York  State,  both 
diphtheria  death  and  case  rates  were  declining 
sharply  before  the  break  of  about  1927  began. 

The  case  fatality  of  diphtheria  showed  a 
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ANNHAl  REPORTED  CASE  RATE  PER  100.000  POPULATION  (LOGARITHMIC  SCALE) 


Figure  6f  Trends  of  the  incidence  of  communicable  and  a few  otlier  diseases  as  reported  hv  attendins: 
amhoHti>s/l"920^3^  *“‘“'**‘  ‘^*‘P‘"*“**‘"**  Published  hy  Stale  or  Federal  health 
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ANNUAL  REPORTED  CASE  RATE  PER  100,000  POPULATION  (LOGARITHMIC  SCALE) 


Figure  68.  Trends  of  the  incidence  of  communicable  and  a few  other  diseases  as  reported  by  attending 
physicians  and  hospitals  to  local  or  State  health  departments  and  published  by  State  or  Federal  health 
aiithorities,  1920—55 — Continued. 
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rather  detiiiite  downward  trend  throughout 
mor^t  of  the  period  covered  by  case  reports, 
with  a tendency  to  level  otf  or  to  rise  slightly 
after  1940  in  Massachusetts  and  Xew  York 
State:  in  Michigan  the  decline  continues  at 
aljont  the  ^ame  relative  rate  to  the  einl  of  the 
record  in  1905. 

In  the  years  since  about  194t>.  the  diphtheria 
•Old  s<-arlet  fever  deaths  and  cases  2>t*r  year 
iiave  been  so  few  in  these  three  States  that  most 
■>f  the  data  have  been  combined  into  ’2-year 
groups  to  prevent  wide  tluctuations  from  year 
to  year  that  would  be  based  on  1 to  4 ileaths 
a:  d on  rather  few  cases. 

Scarlet  Fecer 

S.-urlet  fever  death  and  case  fatality  rates 
have  decreased  a great  deal  but  the  general  pic- 
ture i-  ditferent  from  that  of  diphtheria  (tig. 
'.7  <.  Apparently,  the  scarlet  fever  death  rate 
in  Massachusetts  increased  from  averages  of 
about  5t<  to  IQo  deaths  per  lOU.OOt)  total  popula- 
tion sluring  the  20  years  from  1S40  to  ISCiO  but 
‘leclined  thereafter  at  a rather  constant  i>er- 
eentage  until  about  lOoti.  when  a precipitous 
drop  fc-eurred  from  about  2 to  O.OO  deaths  per 
Ino.irM-  total  population  in  194(>-47  with  a 
small  rise  thereafter  to  about  0.09  deaths  in 
lo.>4-55.  The  <a>e  fatality  rate  followed  a 
trend  similar  to  that  of  the  death  rate  from  the 
l>eginning  of  the  lecord  in  1894,  but  the  case  rate 
areased  gradually  during  this  period  until 
194.1.  when  it  followed  the  death  rate  in  a de- 
; b;.-  fioni  .lOg  to  7g  per  lOO.Oou  in  1952  (89). 

4 :ie  vrarlet  fever  history  in  Michigan  is  gen- 
eru'ly  similar  to  that  in  Ma>sacliusetts.  particu- 
larly ttie  i ur\e  for  !-a~e  fatality,  'l  lie  di'op  in 
‘ e ca.-^e  rate-:  in  19.‘iH  occurs  a few  years  earliei- 
‘ Man  !i  Ma->^acliii>etts,  but  in  .Michigan  the 
■ rop  I-  death  i-ate-  begins  a little  later. 

I e New  Vo/'k  .8tate  hi.>tory  of  scai  hd  fes  ei' 
- al'O  ^.In.lar  to  that  of  .Ma-^achii.>elts,  paitic- 
: a ly  in  tlie  death  and  ca.'^e  fatality  laKcs. 
llo  M-'/er.  ;i:  New  ^ ork  .State,  the  di'op  in  case* 

’c-  =,<-g:.f.  earlier  f about  19;;.l)  and  leached 
■.  c nt  i—  than  in  eitlnu'  .\Ia,';sachiHell>  or 
M.  g;  I 

1 c ■.■irlei  fevei"  (leath  rale  declined  in  :dl 
t - -iteT  ny  lea  on  of  fewiM'  fatal  cases, 

• ’ I t e i>r  no  deeline  in  total  < a,ie  rate>,  e.x- 
lie  la  .t  l.i  or  g(l  yrai  '.  ( In  the  olhei- 


hand,  iliphtheria  ileclined  ra[)idly  during  the 
last  25  or  .‘lO  years  by  reason  of  fewer  total 
cases  as  well  as  fewer  fatal  ca.ses.  This  ilitl'er- 
ence  would  be  expected  because  toxin-antitoxin 
aiul  toxoid  [ireventive  immunizatioivs  have  been 
widespread,  as  well  as  antitoxin  for  the  treat- 
ment of  cases;  scarlet  fever  immunizations 
came  later  and  have  never  been  widespread,  so 
better  therapeutics  or  less  virulent  strains  of 
the  causative  organism  or  both  brought  down 
the  death  rate  earlier  than  the  case  rate. 

I'rend  of  Keported  Cases  of 
iXotiliable  Diseases  Since  D)20 

Figure  t>8  shows  trends  of  most  of  the 
acute  communicable  diseases  from  1920,  or 
from  a later  year  in  which  they  became  gener- 
ally re[)ortable,  to  1955.  The  arrangement  is 
more  or  less  ai'bitrary;  the  chart  on  which  a 
particular  curve  is  drawn  is  selected  largely  to 
avoid  overlainiing  of  the  curves  to  the  extent 
that  it  wouhl  be  hard  to  follow  a given  curve 
xvithoiit  confusing  it  with  some  nearby  over- 
lap[)ing  curve.  The  States  included  for  each 
disease  are  the  total  in  the  continental  (Inited 
States  that  recpiired  the  re[)orting  of  the  given 
disease,  provided  the  Public  Health  Service  re- 
ceived a re[)ort  of  cases  from  the  State.  Mdien 
the  numbers  of  reported  cases  of  a given  disease 
are  generally  few,  say  5 or  less  per  year,  a 
blank  is  assumed  to  mean  that  no  cases  were 
re[)orted  to  the  State  health  department.  On 
the  other  hand,  if  considerable  numbers  of 
cases  of  a given  disease  are  being  reported  each 
year,  a lilank  is  assumed  to  mean  that  no  report 
came  in  for  that  disease  and  the  population  of 
the  State  involved  is  taken  out  of  the  total  for 
.States  which  are  presumed  to  have  made  re- 
ports on  that  disease  for  that  year.  If  it  is 
known  that  a giv'en  disease  is  not  reipiired  to  be 
reported  in  a State,  its  population  is  taken  out 
of  the  popiilat  ion  used  for  computing  any  rates 
for  t hat  disease  (88) . 

I'nlike  the  trends  in  earlier  years  in  the  tlirei*. 
.States  previously  discussed,  the  trend  of  re- 
ported cases  of  diphtheria  is  almost  continu 
ously  downward  at  a moderate*  rate  during  the* 
whole  ;5.5  years  of  record,  from  1.54  and  202 
cases  per  100,000  total  population  in  1920  and 
1921,  respectively,  to  1.2  in  1!)55.  On  the  other 
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hand,  the  number  of  reported  scarlet  fever  and 
streptococcal  sore  throat  cases  (fig.  68)  in  1920 
and  1021  indicated  rates  of  about  the  same  or- 
der of  magnitude  as  diphtheria  rates : 168  and 
189  per  100,000  total  population,  vith  a decline 
to  43  in  1950,  followed  by  a rise  to  90  in  1955. 
Thus,  the  decline  in  the  35  years  was  far  less 
than  that  of  diphtheria  in  the  total  States,  as 
was  true  in  the  three  States  with  much  longer 
records. 

Smallpox  is  a disease  with  perhaps  the  long- 
est record  of  etfective  immunization  of  any  of 
the  infectious  diseases.  In  spite  of  some  laxity 
in  vaccinating  in  some  areas,  reported  case  rates 
of  smallpox  have  declined  more  rapidly  than 
those  of  any  other  disease  included  in  figure  68  : 
from  an  annual  rate  of  96  per  100,000  total  pop- 
ulation in  1920  to  0.001  in  1955.  However, 
there  were  periods  witli  no  decline,  such  as  1922 
to  1930,  and  a rise  from  1934  to  1938,  followed 
by  a ratlier  continuous  and  rapid  decrease  to 
1955. 

Typhoid  fever  has  declined  rather  regularly 
from  a rate  of  38  per  100,000  in  1920  to  1.0  in 
1955.  From  1942  to  1955,  data  for  typlioid 
and  paratyphoid  fevers  have  been  reported 
separately;  during  this  period,  typhoid  fever 
has  continued  to  decline  rather  rapidly,  from 
rates  per  100,000  of  4.2  in  1942  to  1.0  in  1955, 
but  paratyphoid  (including  salmonellosis)  has 
increased  from  0.38  in  1942  to  3.32  in  1955. 

In  1920  reported  cases  of  malaria  amounted 
to  195  per  100,000  total  population,  declined  to 
95  in  1925,  and  in  1946,  after  two  periods  of 
several  years  each  (1927-29  and  1933-37)  with 
rates  somewhat  above  those  of  the  appai'ent 
trend,  began  a precipitous  drop,  wliich,  with 
only  one  recession  (1951-52),  ended  in  1955 
with  0.32  cases  per  100,000  population. 

Many  of  these  communicable  diseases  show 
peaks  at  more  or  less  regular  intervals.  Polio- 
myelitis has  increased  from  2.0  cases  per 
100,000  total  population  in  1922  to  14  in  1944 
to  a maximum  rate  of  37  in  1952.  Peaks  have 
occurred  at  2-  to  4-year  intervals  during  most 
of  the  period  covered. 

Meningococcal  infections  have  not  shown 
much  long-time  trend  but  have  presented  very 


large  peaks  at  intervals  of  roughly  7 years, 
although  the  last  interval  was  3 years  longer 
and  the  last  peak  was  veiw  much  lower  than 
any  preceding  one.  The  annual  rates  during 
the  period  here  covered  ranged  from  1.27  in 
1940  to  13.6  per  100,000  total  population  in 
1943,  the  low  and  high  points  of  the  third  peak. 

Acute  infectious  encephalitis  first  appears 
in  the  tabulated  reports  in  1926  with  1.2  cases 
per  100,000  total  popvdation.  After  some  de- 
cline, to  a low  of  0.69  in  1931,  peaks  of  2.8  in 
1933  and  2.7  in  1941  appear,  followed  by  a drop 
to  0.50  and  a gradual  rise  to  1.6  and  1.3  in  1954 
and  1955,  respectively. 

Measles  peaks  occur  at  2-  to  3-year  intervals 
but  with  little  or  no  long-time  trend.  Whoop- 
ing cough  has  similar  but  much  less  marked 
peaks,  with  considerably  less  relative  variation 
from  low  to  high  points.  Although  there  is 
not  much  long-time  trend  in  whooping  cough 
prior  to  1943,  from  that  year  to  1955  the  rates 
drop  from  about  143  per  100,000  total  popula- 
tion to  23  in  1953  but  rise  to  38  in  both  1954  and 
1955. 

The  rates  for  a number  of  diseases  including 
rates  for  Rocky  Mountain  spotted  fever  and 
brucellosis,  rise  in  the  early  years  here  plotted, 
then  tend  to  level  off  somewhat.  In  recent 
years,  rates  for  these  diseases  tend  to  decline, 
as  though  the  disease  were  poorly  reported  in 
its  early  years,  followed  by  years  of  moderately 
complete  reporting  and  possibly  then  by  mod- 
erate control  of  the  disease.  In  recent  years, 
rates  of  reported  brucellosis  have  declined  reg- 
ularly and  considerably  from  4.4  per  100,000 
population  in  1947  to  0.88  in  1955,  and  Rocky 
Mountain  spotted  fever  has  declined  from  0.42 
in  1946  and  1947  to  0.18  in  1955. 

Case  rates  for  both  amebiasis  and  bacillary 
dysentery  have  fluctuated  considerably  from 
year  to  year,  except  for  a general  decline  in 
the  bacillary  form  from  30  per  100,000  popula- 
tion in  1944  to  8.5  in  1955,  with  recessions  in 
1949  and  1951. 

Rates  for  endemic  typhus  rose  rather  steadily 
and  considerably  from  0.03  per  100,000  popu- 
lation in  1920  to  4.1  in  1944,  after  which  they 
steadily  declined  to  the  approximate  starting- 
level  of  0.08  per  100,000  population. 
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Summarv 
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This  stud}'  is  devoted  largely  to  trends  of 
illness,  hospital  care,  and  mortality  over  periods 
of  25  to  100  years. 

Trend  data  are  supplemented  by  age  incidence 
and  mortality  from  acute  and  chronic  diseases 
as  groups  and  from  important  specific  diseases 
of  each  group. 

Age  variation  is  least  in  acute  illness,  con- 
siderably more  in  chronic  diseases,  and  much 
more  in  mortality. 

Most  of  the  various  types  of  illness  rates  are 
higher  for  women  than  for  men,  but  mortality 
rates  are  consistently  higher  for  men. 

Consideration  is  given  to  the  completeness  of 
reports  of  illness  obtained  by  house-to-house 
sickness  surveys.  The  chief  factors  in  obtaining 
complete  reports  seem  to  be  the  time  between  the 
household  interview  and  the  period  for  which 
illnesses  are  recorded,  the  seriousness  of  the  ill- 
ne.ss,  and  whether  eacli  member  of  the  household 
gives  Ids  own  illness  history  or  one  person  re- 
ports for  the  whole  fandly. 

Cnder  10  years  of  age,  admissions  to  general 
and  allied  special  short-term  hospitals  are 
higher  for  boys  than  for  girls,  but  at  tlie  child- 
bearing ages  women  go  to  hospitals  consider- 
ably more  fre<}uently  than  men;  however,  if 
female  genital  and  puerperal  cases  are  elimi- 
nated, the  difi'erences  between  the  sexes  are  much 
less. 

Kates  of  first  admissions  to  mental  hospitals 
for  the  major  psychoses,  psychoneiirosis,  and 
mental  disorders  without  psychosis  are  highest 
around  40  years  of  age  and  decline  thereafter. 
'I’he  only  exception  is  j)sychoses  of  the  senium 
(senile  psychosis  and  psychosis  with  cerebial 
arterioscleiosis)  with  the  highest  lates  in  the 
oldest  ages.  Fii'st  admission  l ates  tor  epileptics 
and  mental  defectives  aiv  higliest  from  10  to  1!) 
yeai-s  of  age. 

F<n‘  women,  the  jjeak  prevalen<;e  late  in  long- 
term tuberculosis  liosj)itals  comes  in  the  early 
2tt’s,  hut  for  men  the  peak  rate  is  at  50  t(j  (iO 
year-,  of  age.  Fedei-al  hospitals  cai  ry  a consid- 
erable Ifjad  of  male  tuhercnlosis  patients,  pie- 
snmaf>ly  wai-  veteiaiis,  with  a few  cases  coming 
directly  fiom  active-duty  status. 
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Patient  loads  in  long-term  hospitals  for 
chronic  diseases  other  than  tuberculosis  and 
mental  conditions  have  the  highest  rates  per 
1,000  popidatiou  in  the  ages  above  55  years,  and 
the  lowest  in  the  ages  under  35  years. 

Eelative  seasonal  variation  in  the  incidence  of 
major  disease  groups  and  for  many  specific 
diseases  are  shown  by  incidence  rates,  by 
months,  for  acute  diseases,  and  for  acute  exacer- 
bations or  episodes  of  chronic  diseases  for  simi- 
lar periods.  The  respiratory  and  the  acute  in- 
fectious diseases  show  the  greatest  seasonal 
A^ariation,  and  the  chronic  diseases  show  the 
least  variation. 

Annual  first  admissions  to  non-Federal  gen- 
eral and  allied  special  hospitals  in  the  United 
States  increased  from  56  per  1,000  population 
in  1935  to  117  in  1955 ; days  of  care  per  1,000 
population  in  these  hospitals  increased  in  the 
same  period  from  786  to  1,049 ; but  hospital  days 
per  admission  decreased  from  14.1  to  8.9  days 
in  that  period. 

The  propoi’tion  of  the  total  births  in  the 
United  States  that  occur  in  hospitals  has  in- 
ci'eased  from  37  percent  in  1935  to  94  in  1955. 

During  the  period  1935  to  1955,  annual  ad- 
missions and  days  of  hospital  care  per  1,000 
po])uhition  increased  for  mental  hospitals  but 
days  of  care  per  admission  decreased  consider- 
ably. The  same  three  items  for  long-term  tuber- 
culosis hospitals  showed  some  decreases  but 
waves  in  the  rates  of  about  6 years’  duration  are 
moi'e  pi'oiiiinent  than  long-time  trends. 

Age-specific  annual  tuberculosis  death  rates 
])er  100,000  jK)pulation  for  3-year  periods 
iirouiid  the  six  censuses  from  1900  to  1950 
showed  consistent  decreases  at  every  age  group 
for  each  sex  during  the  half-century.  The 
larger  decreases  among  males  occurred  between 
20  and  70  y(>ars,  and  among  females,  between  30 
and  70  years. 

AVomen  iudush'ial  workers  show  consistently 
higher  illness  rates  lhan  men,  based  on  records 
of  absences  fi-om  work  because  of  illness. 

'I'he  trends  of  illness  and  mortality  from  non- 
batlle  (anises  in  the  Army  and  the  Navy,  and 
mortality  in  the  civilian  population  of  com- 
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parable  ages  have  all  been  generally  downward 
since  about  1865,  aside  from  peaks  that  repre- 
sent epidemics  and  disasters,  such  as  nonbattle 
shipwreck.  While  no  such  long-time  trends  of 
illness  are  available  for  civilians,  it  seems  prob- 
able that  illness  trends  among  civilian  males  of 
comparable  ages  would  be  similar  to  those  of  the 
armed  services. 

Mortality  rates  from  diseases  and  accidents 
exclusive  of  battle  casualties  are  about  the  same 
as  rates  for  civilian  males  of  comparable  ages, 
but  the  general  level  of  mortality  from  disease 
only  is  rather  consistently  higher  among  civil- 
ians of  comparable  ages  than  in  the  armed 
services. 

Data  published  by  the  health  department  of 
Xew  York  City  indicate  that  prior  to  abovit 
1880,  and  especially  prior  to  1860,  there  Avere 
high  peaks  in  death  rates  due  to  cholera  and 
yelloAv  fever,  and  as  late  as  1800  there  Avas  a 
small  epidemic  of  typhus.  Thus,  in  these  early 
days  civilians  Avere  also  exposed  to  these  pesti- 
lential diseases. 

The  trend  of  life  expectancy  in  the  United 
States  and  in  three  European  countries  is  shoAvn, 
and  the  increase  in  the  percentage  of  persons 
who  would  be  aliA'e  at  specitic  ages  according  to 
the  1953  life  table  compared  with  the  percentage 


Avho  Avould  be  alive  according  to  the  life  table 
based  on  mortality  rates  in  1900. 

Trends  of  admissions  to  New  York  State  men- 
tal hospitals  are  shown  by  diagnosis  for  total 
persons  and  for  each  sex  for  seven  specific  psy- 
choses. Of  the  7 psychoses,  the  admission  rates 
for  2 are  declining,  but  the  other  5 increased 
rather  sharply  until  about  1940,  after  which 
there  is  a tendency  to  leA^el  off.  The  trends  of 
the  rates  are  generally  similar  for  men  and 
Avomen  but  several  psychoses  show  large  differ- 
ences in  the  lev’el  of  the  tAvo  rates. 

Mortality  from  chronic  noninfectious  dis- 
eases except  of  the  heart  has  increased  only 
gradually  since  1900  but  rates  for  the  group 
of  heart  diseases  has  about  doubled,  from  1.4 
to  3.2  per  1,000  population  per  year.  By  chance 
or  otherwise,  the  increase  in  the  rate  of  first 
admissions  for  all  mental  diseases  to  NeAV  York 
State  civil  hospitals  has  paralleled  the  per- 
centage increase  in  mortality  from  heart 
diseases. 

One  section  revieAvs  mental  and  other  illness 
in  residents  of  urban  and  rural  places.  Another 
revieAvs  the  trends  and  epidemics  of  influenza 
in  the  United  States  from  1887  to  1956,  and  the 
last  section  shows  trends  in  case  rates  per  100,000 
population  for  specific  notifiable  diseases. 
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